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ABSTRACT 

A criticality safety evaluation of the lOOK area ion exchange modules 

(JXM) and ion exchange columns (JXCJ was completed to support operations 

without a criticality alarm system. The JXMs are in a fixed geometry set in 

concrete . The IXCs are individual cells and can be placed in several 

locations . The results show that the normal configuration of the IXMs and 

IXCs is well below the criticality design limit of k eff= 0.95 with the maximum 

being the IXCs stored in the concrete burial box with keft = 0.159 . 

The IXMs and IXCs are both depleted with inorganic cations and anions as 

well as various radionuclides present in the basin water . The radionuclides 

compete with the other ions for the active sites on the ion exchange media. 

The JXMs and IXCs will preferentially remove the ions with higher valences 

before removing the radionuclides with lower valences. Most of the uranium 

and plutonium in the basin water is in a neutral valence state. and therefore 

the IXMs and IXCs will not retain either metal due to ionic interaction. but 

will act as a mechanical filter for both substances . 

For this evaluations off-normal analysis . it was assumed that the IXMs 

and IXCs only removed plutonium from the water . It was also assumed that the 

IXMs or JXCs were left on line indefinitely to accumulate this material . The 

IXMs are usually changed out about every four months and the IXCs are changed 

out about every two months . 

For the IXMs the most reactive case filled only the top one-third of the 

cell . and would contain approximately 18 kg of plutonium at a calculated 

iv 
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kerr of 0 .95. At the assumed i nlet concentration of 1 .5 E-6 grams plutonium 

per liter and no decrease in filter i ng efficiency it would take about 42 years 

to accumulate the 18 kgs. 

For t he IXCs t he most reacti ve case filled only the t op one-third of t he 

cell. and wou ld contain approx imately 3 .3 kgs of plutonium at kerr = 0 .95 . At 

the assumed inlet concentrat i on of 4.0 E-6 grams plutonium per liter and no 

decrease in filter i ng eff ic i ency it would take about 9 years to accumulate 

this amount . 

For the I XCs in the concrete burial box . a close packed 5 by 5 array was 

used . The homogeneously filled JXCs would each contain approximately 

5.3 kgs of plutonium at kerr = 0.95. Each IXC would need to be in operation 

for about 14 years for this material to accumulate. 

For all of these cases . the IXMs or IXCs would need to be left online 

more than 30 times the normal online time. and only accumulate plutonium. 

Neither of these situations are credible. Therefore. operations may proceed 

without a criticality alarm system. 

V 
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1.0 INTRODUCTION 

A criticality safety evaluation of the 100K area ion exchange modules 
(IXM). and ion exchange columns (IXC) was completed. The conclusions show 
that the normal configuration of the IXMs and IXCs is well below the 
criticality design limit of kett= 0.95 with the maximum being the IXCs in the 
concrete burial box with kett ± 2a = 0.159 ± 0.001. 

The IXMs and IXCs are located in the 105KE and 105KW buildings . 
Figure 1 shows the approximate locations of the IXMs. IXCs. and lead caves . 
The concrete burial box is separate f rom the IXMs and IXCs. The IXMs and IXCs 
are independent systems . 

An IXM consists of six steel cells set in concrete (Figures 2 and 3) in 
a 2 by 3 array. There are two IXMs placed next to each other. The IXCs are 
individual steel cells. The IXCs are used three at a time while filtering 
(see Figures 4 and 5) and are then placed into either a lead vault or into a 
concrete burial box. 

The IXMs are used to remove inorganics and radionuclides from the basin 
water . The basin water flows through a sand filter. then enters the top of 
the module where it is piped to the six parallel cells. The water then exits 
the IXM and flows back to the basin . 

Each IXM cell is 106.68 cm tall and 40.64 cm in diameter . Each cell 
contains approximately 92 kg of res in beads that are made up of styrene
divinyl benzene with a cation to anion ratio of 1:1. 

The IXCs are also used to remove inorganics and radionuclides from the 
basin water. The water from the basin recirculation pumps passes through 
cartridge filters. the chillers. and then can be piped through the three 
parallel IXCs . The water then flows back to the basin. 

Each IXC is 151.13 cm tall and 45.72 cm in diameter . Each IXC contains 
approximately 172 kg of resin beads . This resin is the same as that found in 
the IXMs. 

The results of the analysis in this CSER show that operations may 
proceed without criticality alarm coverage. 

2.0 CRITICALITY ANALYSIS 

2.1 PHYSICAL PROPERTIES AND ASSUMPTIONS 

Ion Exchange Module (Figures 2 and 3. Drawing H-1-46792 Sheets 1-4)) 

Carbon Steel 7.62 g/cm3 

Height (outside) is 
Height (inside) is 
Wall is 
ID is 

1 

106.680 cm (42.0 in.) 
105.727 cm (41.625 in.) 

0.4763 cm (0.1875 in.) 
38 .735 cm (15.25 in.) 
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OD is 40. 640 cm (16 .0 in . ) 
Resin Capac ity -92 kg (203 lbs) 

Ion Exchange Co l umn (Figures 4 and 5. Drawing H- 1-34793 and H-1 -34789 
Sheet 1) 

Ca rbon Steel 7.62 g/cm3 

Height (outside) is 
Height (inside) is 
Wall is 
ID is 
OD is 
Resin Capacity 

Concrete dens i ty is 2.3 g/cm3 

Resin beads 
Styrene-divinyl benzene 
Compos i ti on H1l 5 

151. 130 cm 
149.860 cm 

0.635 cm 
44.450 cm 
45 .720 cm 

- 172 kg 

Res in density is 0.92 g/cm3 

Bead shipping density is 0.74 g/ cm3 

( 59. 5 in . ) 
( 59. 0 in. ) 
( 0. 25 in . ) 
07 .5 in. ) 

. (18. 0 i n. ) 
(378 lbs) 

Flow into IXMs is 150 gal /min. int o each IXC i s 50 gal/mi n. 

Uran i um is 0.95 wt% 2~U and 99.05 wt % 2D u for t he normal enrichment 
cases and 1. 25 wt% 235U and 98. 75 wt% 238U for the higher enrichment cases . 

Plutonium is 6 wt% 240Pu and 94 wt % 239Pu . 

The presence and bui ldup of non- fi ssionable materials i n the ion 
exchange materia ls wa s igno red . 

Urani um t o plutoni um mass rat io is assumed to be 400 :1 or 10:1 for t he 
off normal condit ions . Data recei ved aft er complet ion of analysis shows IXCs 
have ratio of about 60 :1. but 10 :1 is still conservative for off-normal 
conditions. See Append ix B. 

Limit for amount of uranium in module assuming uo2- is 0.243 g/cm3
. 

This is based on the ion capacity of the res in and the valence of the UO2. 
uo2- is the most common valence state for UO2• and i ts presence in the basin 
water is very unlikely . 

IXM inlet water actinide concentration (average) : 
Both concentrations are conservatively rounded up. 
Total uranium is 6.0 E-4 g/L (Appendix A and B analysis) 
Total plutonium is 1.5 E-6 g/L (Appendix A and B analysis) 

IXC inlet water actinide concentration (average): 
Both concentrations are conservatively rounded up. 
Total uran i um is 2.5 E-4 g/L (Appendix A and B analysis) 
Total plutonium is 4.0 E-6 g/L (Appendix A and B analysis). 

IXM and IXC efficiency assumed to be a constant 95%. 

2 



WHC-SD- NR- CS ER-0 11 Rev . 0 

IXMs are changed out every six months or earlier unless ana lysis shows 
they have not accumulated more than 110 grams of plutonium. and are still 
efficiently removing contaminants . 

IX Cs are changed out eve ry one to two months as needed according t o 
analysi s. 

The two IXMs . placed adjacent to each othe r . are sepa rat ed by 96. 52 cm 
of concret e between the nearest cells. 

The conc rete bu ri al box (D rawing H-1- 44980 Sheet 1) with used IXCs was 
modeled as a close packed 5 x 5 array of IXCs in a 30 .48-cm-thick concrete 
box. Figures 6 and 7 show the model. This model is conservat ive since the 
IX Cs are randoml y oriented in the bur ial box . and the box is much actual ly 
larger with 10.16-cm-thick concrete wal ls . The box is then pl aced on a 
railroad car . 

The case of the IXCs stored in the lead caves (Drawing H-1-45071 Sheet 
5) was not expl icitly modelled . The results for the IXCs i n the conc rete 
buria l box wil l be a conse rvat ive bounding limit due t o the number of IXCs in 
t he burial box. The lead caves only have th ree or six IXCs in them (KE and KW 
respecti vel y). while the model fo r the concrete bu rial box includes 25 IXCs in 
a close packed squa re array (the most react ive configu ra tion. ) 

Conversion from liquid concentrat ion to IXM or IXC bu ildup per year is 
calculated as fol lows : 

buil dup per year = concentrat ion (g/ L) * efficiency* fl ow (ga l/min ) 
* 3.785 L/gal * 60 (min/h) * 24 (h / d) * 365 (d/y) 

2.2 IXM AND IXC NORMAL OPERATION 

Under norma l circumstances , the IXM or IXC is depleted with inorgan ic 
cations and anions cons isting of ca- Mg-. Na· . c1· . So4• • and HC•3· ions as well 
as various radionuclides present in the basin water . The radionuclides 
compete with the other ions for the active sites on the ion exchange media. 
The IXMs and IXCs will preferentially remove the ions with higher valences 
before the radionuclides with lower valences. 

Most of the uran i um and plutonium in the basin water is in a neutra l 
valence state . and therefore the IXMs and IXCs will not be retaining either 
metal due to ionic interaction . but will be acting as a mechanical filter for 
both substances . 

Several very conservative assumptions were made for the analysis . It 
was assumed that: the IXM or IXC is left in service until it is saturated with 
ions . and the only ions available in the basin are uranium or plutonium (or a 
mixture of the two). 

Using uranium in the form uo2-. which is a very unlikely valence state. 
yields a resin saturation limit of 0.243 g/cm3 of uranium . 

3 



WHC -S0 -NR- CS ER-011 Rev . 0 

2.2.1 IXM Specific Analysis 

For an IXM the li mit of 0.243 g/cm3 would give approximately 192 kg of 
uranium with a U235 content of 1.825 g. Also using the assumption that the 
uranium to plutonium rat io is 400 :1 (conservative estimate from basin water 
analysis) will yield approximately 480 g of plutonium. For these materials a 
k~ of 0.111 is calculated . Using the uranium concentration of 
6.0 E-4 g/L. it would take about 1.1 years to accumulate this material. The 
IXM would be at its capacity and could not hold any more fissile material . 
These accumulation time results are dependant on the concentrations of 
materials in the basin. and the specific material removal efficiencies of the 
IXM. When the IXM is drained for shipping, the calculated keff is 0.125 .. All 
IXM ketf results can be found in Table 1. 

Calculations show that the two IXMs are isolated from each other by the 
concrete separating the cells . 

This analysis was also completed using 1.25 wt% enriched uranium in 
place of the 0.95 wt% en riched uranium . This resu lts in a keff of 0.149 with a 
U:Pu ratio of 400 :1 and no wate r in the IXMs . 

2.2.2 IXC Specific Analysis 

The IXC limit of 0.243 g/cm3 gives approximately 56 kg of uranium with a 
U~5 content of 537 g. Us ing the assumption that the U:Pu ratio is 400:1. the 
material buildup in an IXC yie lds approximately 141 g of plutonium. For these 
materials a ketf of 0.109 is calculated. Using the uranium inlet concentration 
of 2.5 E-4 g/L and the removal efficiency of 95%. it would take about 2.4 
years to accumulate this material. The IXC would be at its capacity and could 
not hold any more fissile material . These accumulation t ime results are 
dependant on the concentrations of materials in the basin. and the specific 
material removal efficiencies of the IXC . When the IXC is drained for 
shipping, the calculated keff is 0.116. All IXC keff results can be found in 
Table 2. 

This analysis was also completed using 1.25 wt% enriched uranium i n 
place of the 0.95 wt% enriched uranium . This resulted in a ketf of 0.139 with 
a U:Pu ratio of 400:1 and no H20 in the IXCs. 

2.2.3 IXCs in Concrete Burial Box Analysis 

For the 5 by 5 array of IXCs in the burial box. keff is 0.159 without H20 
and 0.128 with H20. When 1.25 wt% enriched uranium is used in place of the 
normal 0.95 wt% enriched uranium. the resulting kett is 0.189 without H20 and 
0.155 with H20. 

2.3 OFF-NORMAL CONDITIONS 

For the off-normal conditions. the IXMs and IXCs both had three 
scenarios considered. For the first case. the IXMs and IXCs were 
homogeneously filled. all of the material was plutonium (uranium and other 
materials were not considered) and there was no physical limit placed on how 
much plutonium could be held. For the second case. the IXMs and IXCs only had 

4 
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the top one-third filled. all of the material was plutonium (uranium and other 
mate rials were not cons idered) and there was no physical limit placed on how 
much plutonium could be held . The final case had a uranium to plutonium ratio 
of 10 :1 instead of the 400 :1 for norma l conditions. and there was no changeout 
ti me limit . 

2.3.1 IXM Specific Analysis 

With all IXM cells filled homogeneously. the IXM will contain plutonium 
at a concentration of approximately 37 g/L yielding about 27.7 kg of plutonium 
at a calculated k~f of 0. 95 . Using the assumed IXM inlet concentration of 1.5 
E-6 g plutonium per liter this would take about 63 years to accumulate. 

If only the top one-third of the IXM cell is used . then the IXM would 
contain plutonium at a concentration of 52 g/L giving about 13 kg of plutonium 
at a calculated kett of 0.95. It would take about 30 yea rs to accumulate the 
13 kg. Assuming a normal six month operating time. this represents at least 
60 times the normal operational lifetime of an IXM. 

The final case used the uranium to plutonium ratio of 10:1 with no H2O 
and an IXM limit of 0.243 g/cm3 for fissile material. With these assumptions 
the keff == 0.75 is calculated . The absence of H2O corresponds to a drained 
IXM. This case is safely subcritical. All IXM results can be found in 
Table 1. 

2.3.2 IXC Specific Analysis 

Using the same assumptions as before. at a calculated keff of 0.95 the 
homogeneously filled IXCs will contain 41 grams of plutonium per liter . 
yielding approximately 9.5 kg of plutonium in the IXC. Using the IXC inlet 
plutonium concentration of 4.0 E-6 g/L. this would take about 25 years to 
accumulate. 

If only the top one-third of the IXC is used. the IXC would contain 
plutonium at a concentration of 43 g/L giving approximately 3.3 kg of 
plutonium at keff = 0.95. It would take about 9 years to accumulate this 
amount. Assuming a normal two month operating lifetime. this represents at 
least 54 times the normal operational lifetime of an IXC. 

The final case used the uranium to plutonium ratio of 10:1 with H2O and 
the IXC limit of 0.243 g/cm3 for fissile material. With these assumptions a 
keff = 0.717 is calculated . If the IXC is drained then keft is 0.673. If 1.25 
wt% enriched uranium is used then k tt = 0. 715 with water and kett = 0. 675 
without . There is no significant change between the 0.95 wt% and 1.25 wt% 
uranium cases and the results are all safely subcritical. All IXC results can 
be found in Table 2. 

2.3.3 IXCs in Concrete Burial Box Analysis 

For these analyses. the IXCs are again assumed to be in a close packed 
square 5 by 5 array. The homogeneously filled IXCs will each contain 
approximately 5.2 kg of plutonium at keff = 0.95. Each IXC would have a 
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concent rati on of 22.5 g of plutonium per liter . Each IXC would need to be in 
opera tion for about 13. 7 years fo r t his mate rial to accumulate . 

An analysi s for t he t op one -third onl y case was not compl eted because of 
the actual randomness of the IX Cs orientati on in the bu ri al box. 

The f i na l case used t he urani um t o plutonium ratio of 10:1 and the IXC 
li mit of 0.243 g/cm3 for fiss i le material . With these assumpt ions k.,tf = 0.834 
with wa t er and keff = 0. 914 without . For 1. 25 wt% en riched urani um. keff = 
0.842 with wate r and keff = 0.924 without. These cases are al l safely 
subc ritical. 

A pa rametr ic st udy of inte rspe rsed moderation in the concrete burial box 
wa s al so compl eted. The resul ts show tha t t he most reactive configura t ion is 
wi t h no interspersed moderat ion present . and the addit ion of interspersed 
moderati on lowers the calcula t ed kett· These res ul ts may be found at t he end 
of Ta bl e 2. 

3.0 CODE VALIDATI ON 

The MCNP prog ram (Briesmeis ter 1990. LANL 1986) is maintained and the 
confi gurat ion is control led on the Ha nfo rd Si te CRAY X/MP-232EA computer . Any 
changes or modi ficat ions are veri fied wi th a standard set of analyses that 
meet quality as surance requirements (Carter 1991) . MCNP Ve rs ion 4.2. was used 
for t hese anal yses . 

The MCNP Monte Ca rlo neutron and photon t rans port program i s widel y used 
and accepted t hroughout t he nucl ear industry . Its use fo r ana lyzing 
N Reactor fuel has been ext ensively val idated by compar ing calcul ated 
react ivit ies to experimental resu l ts (Er ickson 1991. Schwi nkendorf 1991. and 
Wilcox 1989 ) . It has also been val idated for use wi t h uranium solut ions in 
Wittekind 1992. 

4.0 CONCLUSIONS 

A cri tica lity in an IXM is not credible. The quant i ties of uranium and 
pluton i um needed fo r a crit icality and the time necessary to accumulate t hose 
quant i ties would not all ow a criticality . Most uranium and plutonium is 
actually held up by the filtering action of the IXM . Therefore. the 
quant i ties used in the calculations based on ionic trapping are extremes and 
cannot be obtained . All analyses ignored the presence and buildup of non
fissionable materials in the ion exchange materials . In the off-normal 
conditions the IXMs are still safely subcritical with double contingencies 
considered. The different contingencies are leaving the IXMs online for many 
times the normal t ime combined with only accumulating plutonium. or 
accumulati ng both uranium and plutonium at a ratio of 10 :1 which is much more 
plutonium t han the normal 400 :1. 

A critical i ty of the IXCs is also not credible either whi le in use. or 
stored in the lead caves or the concrete burial box. The quantities of 
uranium and plutonium needed for a criticality and the time necessary to 
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accumulate those quantities would not al low a criticality. Most uranium and 
plutonium is actually held up by the filtering action of the IXC. Therefore. 
the quantities used in the calculat ions based on ionic trapping are extremes 
and cannot be obtained. All analyses ignored the presence and buildup of non
fissionable materials in the ion exchange materials . The contingencies 
analyzed for the IXCs are the same as for the IXMs described in the previous 
paragraph. 

The Nuclear Criticality Safety Manual. WHC-CM-4-29. states that : 

"ACAS shall be installed and maintained operational for all fissionable 
material facilities and fo r fissionable material outside the core of nuclear 
reactor facilities. unless one of the following criteria is met: 

1. ACAS is not required when a documented safety analysis shows that it is 
not needed due to the physical form and isotopic distribution of 
fissionable material. Such analyses shall be approved by the 
independent safety review organization. 

2. ACAS is not required when intervening shielding ensures that the 
maximum calculated dose in occupied locations will not exceed 25 rems 
whole body exposure or equivalent from the maximum accident of concern. 
Detection without facility evacuation is required in accordance with 
Item 5.2.2 of this section. 

3. ACAS is not required when fissionable material packaging/shipping 
requirements have been complied with. and the material is either 
awaiting transport or in route in sealed. approved shipping containers." 

The basis for not requiring a CAS for these operations is criterion #1 
above. This evaluation for IXMs and IXCs shows that an accidental criticality 
is not credible during the operations or storage of IXMs and IXCs. This is 
included under "due to the physical form and isotopic distribution of the 
fissionable material . " 
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Table 1. IXH Analysis Results 

Case +l a Descriotion 

Full tanks. Fissile material density= 0.243 g/cm3 

IXM009 0 .110939 0.0003 U:Pu = 400 :1. with H20 
IXM017 0.124786 0.0005 U: Pu = 400 : 1 _ no H20 
IXM033 0.149323 0. 0005 IXM017 but U~5 = 1.25 wt% enriched 
IXM036 0. 746104 0.0024 U:Pu = 10 :1. no H20 

IXM019 0 .110939 0.0003 Case IXM009 but two modules side-by-side 

Full tanks. with H20. parametric study 

IXMOOl 0.593042 0.0015 15 .18 g/L Plutonium 
IXM006 0.868974 0.0027 30 .36 g/L Plutonium 
IXM023 0.915566 0. 0026 34 .16 g/L Plutonium 
IXM024 0.960198 0.0025 37 .95 g/L Plutonium 
IXM014 1.010111 0.0034 41.75 g/L Plutonium 
IXM015 1.017690 0.0029 43 .64 g/L Plutonium 
IXM007 1. 033724 0.0026 45.54 g/L Plutonium 
IXM008 1.134719 0.0032 60.72 g/L Plutonium 

Full tanks. no H20. parametric study 

IXM028 0.883597 0.0034 30 .36 g/L Plutonium 
IXM030 0.917803 0.0033 33.40 g/L Plutonium 
IXM032 0.943908 0.0029 36.05 g/L Plutonium 
IXM034 0.947822 0.0030 37.19 g/L Plutonium 
IXM016 0.998756 0.0024 41.75 g/L Plutonium 

1/3 full tanks. with H20. parametric study 

IXMOlO 0.505816 0.0019 15 .18 g/L Plutonium 
IXMOll 0.753822 0.0026 30.36 g/L Plutonium 
IXM012 0.901921 0.0031 45.54 g/L Plutonium 
IXM025 0.956173 0.0032 53.13 g/L Plutonium 
IXM026 0.970706 0.0036 56.93 g/L Plutonium 
IXM013 0 . 997191 0.0028 60.72 g/L Plutonium 

1/3 full tanks. no H20. parametric study 

IXM027 
IXM029 
IXM031 

0.833994 
0.896035 
0.940632 

0.0026 
0.0039 
0.0035 

45.54 g/L Plutonium 
56.93 g/L Plutonium 
68.31 g/L Plutonium 
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Table 2. IXC Analysis Results 

Case +l a Descripti on 

Three IXCs. Full tank. 0.243 g/ cm3 U + Pu. U:Pu ratio 400:1 

IXC654 0.116035 0. 0006 0.95 wt% uranium. no H20 
IXC655 0.108851 0.0005 0.95 wt% uranium . with H20 
IXC656 0.138636 0.0007 1.25 wt% uranium . no H20 
IXC657 0.130436 0. 0007 1.25 wt% uranium. with H20 

Three IXCs. Full tank. 0.243 g/cm3 U + Pu. U:Pu ratio 10:1 

IXC650 
IXC651 
IXC652 
IXC653 

0.672758 
0.717356 
0.674721 
0. 715415 

0.0030 
0.0024 
0.0029 
0.0024 

0. 95 wt% uranium. no H20 
0.95 wt% uranium. with H20 
1.25 wt% uranium. no H20 
1.25 wt% uranium. with H20 

Single IXC. Full tank. with H20. parametric study 

IXC003 
IXC002 
IXC006 
IXC004 
IXC005 
IXCOOl 

0.883247 
0. 930116 
0.942290 
0.947927 
0.973875 
1. 034104 

0.0031 
0.0031 
0.0026 
0.0031 
0.0033 
0.0040 

37 .95 g/L Plutonium 
43 .64 g/L Plutonium 
46 .00 g/L Plutonium 
45.54 g/L Plutonium 
50.00 g/L Plutonium 
60.72 g/L Plutonium 

Single IXC. Full tank. without H20. parametric study 

IXC102 
IXC103 
IXC104 
IXClOl 

0.747119 
0.787920 
0.797888 
0.810350 

0.0030 
0.0041 
0.0036 
0.0039 

36.05 g/L Plutonium 
42.00 g/L Plutonium 
44.00 g/L Plutonium 
45.54 g/L Plutonium 

Single IXC. 1/3 tank. with H20. parametric study 

IXC203 
IXC204 
IXC202 
IXC201 

0.938754 
0.953029 
0.985265 
1.030940 

0.0030 
0.0041 
0.0037 
0.0039 

46.00 g/L Plutonium 
48.00 g/L Plutonium 
53.13 g/L Plutonium 
60.72 g/L Plutonium 

Single IXC. 1/3 tank. without H20. parametric study 

IXC301 
IXC302 
IXC303 

0.877843 
0.886457 
0. 921181 

0.0041 
0.0040 
0.0041 

68.31 g/L Plutonium 
75 .00 g/L Plutonium 
100.0 g/L Plutonium 

Three IXCs. 1/3 tank. with H20. parametric study 

IXC402 0.943551 
IXC401 1.034545 

0.0029 
0.0029 

42.00 g/L Plutonium 
53.13 g/L Plutonium 
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Table 2. IXC Analysis Results (cont.) 

Case Ltt- + 1 (J Descr iption 

Three IXCs. 1/3 tank. wi thout H20. parametric study 

IXC501 0.973114 0.0042 75.00 g/L Plutonium 

Three IXCs. Full tank. with H20. parametric study 

IXC603 
IXC602 
IXC601 

0.939327 
0.958983 
0.962780 

0.0030 
0.0032 
0.0032 

40.00 g/L Plutonium 
42.00 g/L Plutonium 
43.64 g/L Plutonium 

Three IXCs. Fu ll tank. without H20. parametric study 

IXC7 01 0.882575 
IXC702 0.910301 

0.0042 
0. 0043 

44. 00 g/L plutonium 
50.00 g/L plutonium 

5 x 5 array of IXCs. 0.243 g/cm3 U + Pu. U:Pu ratio 400:1 

IXC854 0.158575 0.0006 0.95 wt% uranium. no H20 
IXC855 0.127713 0.0005 0.95 wt% uranium. with H20 
IXC856 0. 188819 0.0007 1.25 wt% uranium. no H20 
IXC857 0.154574 0.0008 1.25 wt% uranium. with H20 

5 x 5 array of IXCs . 0.243 g/cm3 U + Pu. U:Pu ratio 10:1 

IXC850 0.914093 0.0020 0.95 wt% uranium. no H20 
IXC851 0.833741 0.0020 0.95 wt% uranium. with H20 
IXC852 0.924219 0.0031 1.25 wt% uranium. no H20 
IXC853 0.841965 0.0014 1.25 wt% uranium. with H20 

5 x 5 array of IXCs . Full tanks. without H20. parametric study 

IXC803 0. 767271 0.0018 15.18 g/L plutonium 
IXC806 0.937606 0.0020 22.00 g/L plutonium 
IXC804 0.954352 0.0021 23.00 g/L plutonium 
IXC805 0.995268 0.0027 25.00 g/L plutonium 
IXC802 1.072349 0.0024 30.36 g/L plutonium 
IXC801 1. 221488 0.0032 45.54 g/L plutonium 

5 x 5 a~ray of IXCs . Full tanks. 22 g/L Plutonium. without H20. 
study 

IXC901 0.813878 0.0027 1.00 g/cm3 interspersed . 
IXC902 0.840204 0.0024 0.50 g/cm3 interspersed. 
IXC906 0.890348 0.0021 0.25 g/cm3 interspersed. 
IXC905 0.918830 0.0028 0.10 g/cm3 interspersed. 
IXC904 0.923022 0.0022 0.05 g/cm3 interspersed. 
IXC903 0.929810 0.0022 0.01 g/cm3 interspersed. 
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Figure 2. Ion Exchange Module - Top View. 
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Figure 4. Ion Exchange Columns - Top View. 
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Figure 6. Ion Exchange Columns in Burial Box - Top View. 
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APPENDIX A. 

URANIUM AND PLUTONIUM IN KE BASIN WATER SAMPLES 
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Westinghouse Internal 
Hanford Company Memo 

From: 
Phone: 
Date: 
Subject: 

To: 

Safety Technical Support 
3-1578 X0-44 
April 16, 1993 
URANIUM AND PLUTONIUM IN KE BASIN WATER SAMPLES 

D. G. Erickson H0-38 

cc: L. D. Alwardt X0-44 C. L. Bennett 
G. L. Bennett X3-68 K. R. Conn 
C. D. Lucas X0-35 A. L. Ramble 
J. P. Schmidt X0-41 R. V. Skinner 
H. Toffer H0-38 D. J. Watson 
EHW File/LB 

93EMW.001 

X0-44 
X0-44 
H4-68 

(2) S6-21 
X0-41 

References: ( l) WHC-NR-M-2, Process Standards - N Reactor, Standard 
No. C-303, "Fissile Material Control - KE and KW 
Storage,• dated February 19, 1993. 

(2) 

(3) 

(4) 

(5) 

1.0 Sunrnary 

WHC-NR-H-2, Process Standards - N Reactor, Standard 
No. 0-403, "Monitoring of KE & KW Basins - Reactor 
Shutdown and Defueled," dated May 15, 1989. 

Procedure 59/60-43-1, "Take Water Samples from Primary 
and Secondary Cooling Systems, 100 KE/KW," dated 
October 23, 1989. 

"Nuclear Isotopes," Fourteenth Edition, General Electric 
Company, San Jose, California, revised 1989. 

"Radiological Health Handbook," Bureau of Radiological 
Health, Revised Edition dated January 1970. 

This memo transmits uranium and plutonium concentrations reported for water 
samples taken periodically at the KE Basin. The samples represent locations 
at the center of the basin and at the inlet and outlet of the Ion Exchange 
Modules {IXM) and the Ion Columns. The analytic results provide a basis for 
determining buildup of fissile material in these systems for use in current 
criticality studies. The data are from samples taken at weekly intervals 
and sent to the 222S Laboratory for analysis. Results reported in Table 2 
have been excerpted from 222S report sheets. Uranium values appear in grams 
per litre as reported while the plutonium values are converted from the 
reported microcuries per litre to grams per litre. 

2.0 Procedural Control 

Sampling activities are performed as directed in Process Standards -
N Reactor (Reference 2). 
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The weekly sampling interval is established in a standard related 
specifically to control of fissile material (Reference 1) . 

Locations for the IXM and Ion Column samples are specified in a procedure 
for sampling the water cooling system (Reference 3). 

Transmittal of the samples to the laboratory is initiated using the standard 
form, BC 6000-366(11/89), Environmental Sample Chain-of-Custody/Record 
Sheet, Attachment 1. The desired analyses are indicated by execution of 
form BC-6700-181, Request for Special Analysis (RSA), Attachment 2, which 
accompanies the sample shipment along with a routine Radioactive Shipment 
Record form. 

Analyses for each sample are reported on individual reporting sheets similar 
to the example sheet (Attachment 3) for the IXH outlet sample taken on 
March 1, 1993. The notation at the center of the page, KE SP-16, was added 
by H. A. Green, Hazardous and Rad iological Waste Control (H&RWC), to 
identify the sample as that from the IXH Outlet station for the KE Basin. 
Table 1 lists the sample locations included in this memo with the 
corresponding sample designators as assigned in Reference 3. 

Table 1. KE Basin Sample Locations and Corresponding Sample 
Designators 

SAMPLE LOCATION SAMPLE DESIGNATOR 

Ion Column #1 outlet SP-1 

Ion Column #2 outlet SP-2 

Ion Column #3 outlet SP-3 

Ion Column common inlet SP-9 

Center Basin SP-10 

IXH Inlet SP-15 

IXM Outlet SP-16 

Attachments land 2 are the chain of custody and RSA forms initiated for the 
sample analysis shown in Attachment 3. A file of these record sheets is 
maintained by the H&RWC staff of Operations Assurance at lOON and was the 
source used in compiling this memo. 

3.0 DATA TABULATION 

Table 2 lists the uranium and plutonium results since they were first 
included in RSAs in November 1992. All data are reported in units of grams 
per litre. As noted in the summary, plutonium values were converted from 
the reported microcuries per litre to grams per litre. The conversion is 
based on the Specific Activity (SpA). The SpA, curies per gram, is derived 
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(Reference 5) from the formula SpA • 3 . 57 8Xl. OE+OS 
(T1/2) (AtomicMass) where Tl/ 2 is 

the half life in years. Half lives (Reference 4) for converting the Pu 
isotope results were: 

Pu 238 • 87.7yr, Pu 239 • 2.41E+04yr, Pu 240 • 6.56E+03yr 

The reciprocal of SpA, g/Ci, is used in converting uCi/l to g/l with 
incorporation of the factor l.OE-06 to convert uCi to Ci. Conversion factors 
for the Pu isotopes were: 

Pu 238 a 5.83E-08 g/uCi, Pu 239 • l.61E-05 g/uCi, and Pu 240 2 

4.41£-06 g/uCi 

Conversion of Pu 239/240 results from uCi/l to g/l assumed 100 percent 
Pu 239. A test calculation based on 94 percent Pu 239 and 6 percent Pu 240 
resulted in a total content about 5 percent less than the result based on 
100 percent Pu 239. The higher value for Pu 239 only is thus conservative 
as well as a simplification of the conversion. 

Values for Pu 238 and Pu239/240 are added for the Total Pu column in the 
table. 

Table 2. Summary of Recent Uranium and Plutonium Analyses for 105 KE Basin 

Date Location Uranium Pu 238 Pu239/240 Total Pu 

g/L g/l g/l g/l 

11-10-92 Center Basin 6.83£-05 4.20£-10 7. 50£-07 7.51£-07 

11-10-92 IXM in 4.86£-05 7.46£-10 1.37£-06 1.37£-06 

11-10-92 IMX out 7.50E-06 1. 22£-11 2.24£-08 2.24£-08 

11-17-92 Center Basin 3.73£-04 6.65£-10 1.18£-06 1.18£-06 

11-17-92 IXM in 3.06£-04 3.87£-10 6.lOE-07 6.11£-07 

11-17-92 IMX out 1.62£-06 7.75£-11 1.04£-07 1.04£-07 

11-24-92 Center Basin 9.49E-04 1.56£-10 2.90£-07 2.90£-07 

11-24-92 IXM in 2.57£-04 3.75£-10 6.73E-07 6.73£-07 

11-24-92 IXM out 7.96£-06 2.lOE-11 4.12£-08 4.12£-08 

12-01-92 Center Basin 7.76£-04 3.30£-10 4.69£-07 4. 69£-07 · 

12-01-92 IXMs off line 

12-08-92 Center Basin 1.07£-03 2.85£-10 4.69£-07 4.96£-07 

12-08-92 IXMs off line 
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Date location Uranium 

g/l 

12-15-92 Center Bas i n 8.24E-03 

12-15-92 IXM i n 5.19E-03 

12-15-92 IXM out 4.lSE-06 

12-15-92 Ion Columns i n 5. 41E-04 

12-15-92 Column 1 out 5.14E- 06 

12-15-92 Co l umn 2 out 5.lSE-05 

12-15-92 Col umn 3 ou t 9.79E-06 

12-22-92 Center Bas in 7.26E-04 

12-22-92 IXM i n ! .38E-04 

12-22-92 IXM out 8.96E-06 

12-22-92 Ion Col umn s in 2.31E-04 

12-22-92 Column l out l.19E-05 

12-22-92 Column 2 out 8.67E- 05 

12-22-92 Column 3 out 8. 68E-06 

12-29-92 Center Bas i n 3 .83E-04 

12-29-92 IXM in l.43E- 05 

12-29-92 IXM out l.42E-06 

12-29-92 Ion Columns in 3.42E-04 

12-29-92 Column lout 6.50£-06 

12-29-92 Column 2 out 9.78E-06 

12-29-92 Column 3 out 4.SOE-04 

01-05-93 Center Basin 2.64E-04 

01-05-93 IXM in l.31E-04 

01-05-93 IXM out 8. 78E-06 

01-05-93 Ion Columns in 2.49E-04 

01-05-93 Column 1 out 4.93£-05 

01-05-93 Column 2 out 8. 62£-05 

01-05-93 Column 3 out 1.92£-04 

A-6 

Rev. 0 

Pu 238 Pu239/240 

g/l g/l 

8. 40E- 08 l.26E-04 

l.52E-09 2. 59E-06 

5.41E-12 8.76E-09 

3 .14E-1 0 5.30E-07 

3.54E-11 5.70E-08 

2 .16E-10 3.54E-07 

6. 12 E-ll 6.96E-08 

1.l l E-09 l.87E- 06 

5.2 5E-10 5.33E-07 

9.33 E-11 l.27E-07 

4.86E-10 6.SlE-07 

7.00E-10 3.22E-07 

5.0SE-10 6.84E- 07 

7.99E-ll 1.0lE-07 

7.35E-10 l.lOE-06 

6.30E-10 9.53E-07 

I. 29E-10 l.85E-07 

6. 76E-10 l .OJE-06 

4. 68E-10 6.62E-07 

7.29E-10 1.18£-06 

l.39E-10 2.l3E-07 

l.OBE-09 I. 42£-06 

4.62E-10 6.94E-07 

l.14E-10 1. 69E-07 

6.82E-10 l.09E-06 

6.70E-10 1. 03£-06 

8.80£-10 1.36£-06 

1. 54E-09 2. 61£-06 

93EMW . 001 

Total Pu 

g/l 

1. 26E-04 

2. 59E-06 

8.76E- 09 

5.3 0E-07 

5.70E-08 

3.54E-07 

6. 97E-08 

l.87E-06 

5. 34E-07 

l.27E- 07 

6.SlE-07 

3.23E-07 

6.85E-07 

l.OlE-07 

l.lOE-06 

9. 54E-07 

l . SSE-07 

l.03E- 06 

6. 62E-07 

l. l BE-06 

2.13E-07 

1. 42E-06 

6.94E-07 

1. 69E-07 

l.09E-06 

l.03E-06 

1.36£-06 

2.61E-06 

I 

I 
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Date Location Uranium Pu 238 Pu239/240 Total Pu 

g/L g/L g/L g/L 

01-12-93 Center Basin 2.74E-04 7.llE-10 l.llE-06 l.llE-06 

01-12-93 IXM i n 2. 62E-04 2.03E-09 3.53E-06 3.53E-06 

01-12-93 IXH out 5.37E-05 2.33 E-10 4.llE-07 4.llE-07 

01-12-93 Ion Columns in 8.27E-05 l.21E-08 2.0lE-05 2.DlE-05 

01-12-93 Column lout 9.79E-05 5.95E-10 8.31E-07 8.31E-07 

01-12-93 Column 2 out 5.78E-05 4.18E- 10 5.30£-07 5.30E-07 

01-12-93 Column 3 out 3.40E-05 4.47E-09 4.75E-07 4.79E-07 

01-19-93 Center Basin 2.23E-04 7.70E-10 l.21E-06 l .21E-06 

01-19-93 IXH in l.91E-04 7. 23£-10 l.lSE-06 1. 15E-06 

01-19-93 IXH out 2.08E-07 4.74E-10 6.28£-07 5.28 £-07 

01-19-93 Ion Column s in l.12E-04 1.23E-09 2.0lE-06 2.0lE-06 

01-19-93 Col umn 1 out 3.41E-05 6.82E-10 l.03E-06 1.03£-06 

01-19-93 Column 2 out 4.98£-05 7. 23E-10 8.77E-07 8.78E-07 

01-19-93 Column 3 out 4.0SE-05 4.37E-10 5.60£-07 5.61£-07 

01-26-93 Center Basin 8.65E-05 4.41E-10 5.92£-07 5.93£-07 

01-26-93 IXH in 5.53£-05 5.18£-10 7.02E-07 7.02E-07 

01-26-93 IXH out 7.20E-06 3.51E-10 4.23£-07 4. 24E-07 

01-26-93 Ion Columns in 9.75£-05 6.94E-10 1.05£-06 1.05£-06 

01-26-93 Column l out I. 94£-05 2.02£-10 3.28£-07 3.28£-07 

01-26-93 Column 2 out 2.19£-05 l .33E-10 2.43£-07 2.43£-07 

01-26-93 Column 3 out 3.03£-05 3.0lE-10 5.09£-07 5.09E-07 

02-02-93 Center Basin 9.69£-05 3.17£-10 5.83£-07 5.83£-07 

02-02-93 IXH in S.67E-05 4. 69E-10 6.65E-07 6.65£-07 

02-02-93 IXH out 5.14£-05 1.86£-10 3.04£-07 3.04£-07 

02-02-93 Ion Columns in 7.52£-05 8.80£-10 1.43£-06 1.43E-06 

02-02-93 Column l out 7.02£-06 1.71£-10 1. 07£-07 1.07£-07 

02-02-93 Column 2 out 1.41£-04 1.36£-09 2.13£-07 2.14£-07 

02-02-93 Column 3 out 6.48£-06 8.69E-ll 1.58£-07 1.58£-07 
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Date Location Uranium Pu 238 Pu239/240 Total Pu 

g/L g/L g/l g/L 

02-09-93 Center Basin 7.45E-05 3.45E-10 5.89£-07 5.89E-07 

02-09-93 IXM in 4.94£-05 2.60E-10 4.54E-07 4.54E-07 

02-09-93 IXM out 2.51£-05 2.32E-10 3.93E-07 3. 93E-07 

02-09-93 Ion Columns taken out 
of service on 02-04-93 

02-16-93 Center Basin 7.02£-05 6.59£-10 9.11£-07 9.12£-07 

02-16-93 IXM in 9.27E-05 1.0lE-09 1. 67E-06 1. 68£-06 

02-16-93 IXM out 6.99E-06 3. 44£-10 4.35£-07 4.35£-07 

02-23-93 Center Bas i n 4.28£-05 3. 77£-10 7.16E-07 7.16£-07 

02-23-93 IXM in 1.67£-05 1.88£-10 3. 16E-07 3.16£-07 

02-23-93 IXM out 3. 28E-06 1. 47E-10 2.27£-07 2. 27E-07 

03-01-93 Center Basin 4.75£-05 5.47£-10 8.39£-07 8.40E-07 

03-01-93 IXM in 1.31£-04 1. 09£-09 l.77E-06 1. 77E-06 

03-01-93 IXM out 8.82£-06 4.20£-10 5.75£-07 5. 75£-07 

03-09-93 Center Basin 4.27£-05 2.20£-09 3.96£-06 3.96£-06 
I 

03-09-93 IXM in 5.71E-05 9.27£-10 1.51£-06 1.51E-06 

03-09-93 IXH out 6.46£-05 1. 06E-09 l .80E-06 1. 80£-06 

4.0 Discussion 

The time interval covered by Table 2, November 1992 to March 1993, 
represents early stages in the service life of the KE IXMs and ion columns. 
IXM module no. 14 was placed on stream on. November 3, 1992 and taken off 
line on November 30, 1992 (from the KE IXM Module Data Log). Module no. 15 
was placed on line on December 14, 1992 and was joined on line when Module 
no. 14 was returned to service on December 18, 1992. Both Modules, 
14 and 15, were taken off line on February 3, 1993 and returned to service 
on February 4, 1993. Modules 14 and 15 were again taken off line on 
March 2, 1993 and returned to service on March 8, 1993. 

Ion column units numbered 230, 231, and 232 were first placed in service in 
positions 1, 2, and 3 respectively on December 4, 1992 and all were taken 
off line on February 4, 1993 (from the KE Ion Column Data Log). 

A comparison with concurrent monitoring of the KW Basin indicates the total 
plutonium concentrations in KE are >2.6E+03 times those in KW and the 
uranium ratio, KE/KW, is l.5E+02. These comparisons are made using the 
analyses for a central KW Basin sample (SP-10) taken on March 1, 1993 
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(Attachment 4). The conversion of Pu units to g/l results in a total Pu of 
<3.23E-10 g/l at KW for comparison with the corresponding KE value of 
8.40E-07 g/l on the same date from Table 2. 

The center of basin ratios of uranium to total plutonium on March 1, 1993 
were 975 at KW and 56.5 at KE while the average for all KE ratios from 
Table 2 was 412. 

If you have questions, please contact me on 3-1578. 

~t"~"' Safety Technical Support 

~ 
C. L. Bennett, Manager 
Safety Technical Support 

ymf 

Attachments (4) 
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K. R. Conn, Senior Engineer 
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ENVIRONMENTAL SAMPLE 
CHAIN-OF-CUSTODY/RECORD SHEET 

£P-CCNo. 1 log boot P•g• No.: 

03•J193KE-1 H&iU,'C Sampli, Loq: pg.52 

2. WHC Cont•Cl: Phon, : I MSIN: 
D • .J. Ede rt 373-4955 X0-35 

3. S•mpler (print) 4 S•mpler (1;9n) · 1 : .. 
S An•lyti<•I L•b 

\/llC-222-S L"b. 

rh~rnA rndP · E- ll 4!i6 10 SJ.molts 1 z. Anialvsrs Rrouu1td 

6 S•mplt No . 7. lout1or, ! . o ... ., .. ;;111 "·'11!/ II// /4~~::: .... 1993 

026HJQL KE-S?-10 3/1 1000 X '.Jatar l!IJTE: 
· ' SEE R.S.A. 

J2o21.'QL KE-SP-15 3/1 1000 X ,;a ter FOR ANALYSIS 
REQUESTED[ 

0263\-IQL KE-SP-16 3/1 1000 X ::ater 

I ...... IIM 

I I I. \,.II ... A jf t:. LJ I 0 

I "r 1•1q) . ' ~ " -··· 
, ~lliJc w · -· " 

TT:ii" 
~ 

i-f-;": 

I " 

CVST0DIANSIHP 

14 . Atlinquivitd by 15. Rtctn,td by Data/Timt 

0 Transport D s1or•9• 0 An•I. ODispo1,al 

Athnqui>htd by Rteti•td by O•te/Time 

0 Transpo,t D s,0,.9• O Anal. 0 Di1POUI 

Rothnquishtd by Rt<tn,td by Datt/T,mt 

O Transport 0 S10t•9• O Anal. 0 Di1po1,al 

Rtlinquiihtd by Re-cervt'd br O•te/Time 

O Transport 0 S1ora9t 0 Anal. 0 Disposal 

Rtlinquishtd by AKtrvtdby Oatt/Timt 

O Transport 0 S101a9t O An•I. D Disposal 

Athnqu .. htd by Rtet1Ytd by Oata/Timt 

0 TraMPo•I 0 S1on9t 0 Anal. D 011p0sol 

16. 0i1po~I Conlirmtd by Dalt Tim• 17. Cha,n-of-CustOdy Rttu,ntd by D•tt Time 

: : 

NOTE: This form is 10 accompany !ht samplt(s) at all trmt1 In tht t•tnl thot umplthl ii/art di,u,dtd or denroy•d the com pit ltd 
form 1h•U b1 ,~turnt-d to 1h1 <Omf'•ny cont•ct. 

BC &000 )66 (11111?1 

A-10 
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ATT .1 CHr.£NT 2 

REQUEST FOR SPECIAL ANALYSIS (RSA) 

1. Semple Origin 2. Olla Submilled 6. Charo• Coda/Work ?ackaoa 

105KE-13as1n 1--=3/-'0 ___ 1'""'9c...;c3_. _____ .--_lJ_.\_!._. _Ec_k_e_r_t_, __ ---1· E-11456 
J. Oat• Requi,ad 

3/23/93 
7 . Customer 10 

0261WQL: KE-SP-10 

5, Raquular Phona/MSIN 

3/3-4955 xo".'_35 
11. Number ol Sempln 

. ,: - ,I · . L, · 

I i 3 ,,.,. 11- . ,11, , .. 

13. Prot0fol1 

:...,c_ ·Nona/NA 

02621,'QL: KE-SP-15 12. Volume of ~amp(u ,. i---------------1---'-'-"-------------
,· • .::.:..::_ NOA•l • , •·· 

·: , . __ CEF\1:LA 

__ FICF\A 
0263WQL: KE-SP-16 

9. 0111rmin,1ion 10. E~pac11d F\an;a 

GEA on each for:Co-60, Cs-134 ,Cs-137 ,!~n-5·1 

Plus:Total Alph11,Total u,Sr-90,Uran1um,JI-J 
S8 2 • 

.SOOml .. . , 

__ Solid a 

__ G,, . 

Solution 

._._ sou 

, _i._w,u, . 
__ Sludoa 

I • 
__ Olher 

· __ .· slurry 

__ w •• ,. 

__ 01her (tpecilyJ ______________ _ 

· •··· : 
_/.._Nona/HA 

__ Spacily _________ .,..,., _______ _ 

UfE1IM¥· ·e o ·· 
.. • . . , .... .. \/AL\O :A: .. ,., 

.,,,_). 
le. Procu~ ~no~l-•~O•'?f " . : .. _ ... -: . . . . . _ 

1--------------1--------------, A Unknown ----\ 
. ....... - . , : ~\\a\ .... , ... . , ... 

__ Known IPI•••• • nach Jiu) 

Conduct1v1 t on SP-10: 0261\IQL __ PraYiou1ly tubminad lor 1h11 PTojact 

1-------------1------------- 17, Survay 
F\a.cjlng 

(ConlactNneorrect.cj) 
• I • 

_________ rnllam/ht 

HPT ' ' 

1-------------1-------------1 18. Oi1poaitJon of Wuta 

__ F\atvm to Client 

_,·_ OiapoH per lll•S l'roc.cju, .. 

-- 0th.( 

Dato Oiapo1ed: 

1-------------1--------------l 19. Additional lnlormalion 

20. Chain ol Cuatody 

-X- No 030193KE-1 
__ YH Number: 

A-11 

Level of uncertainty less than 20% 
;It the two sigma level. 

·--oPERATiliG SN-IPLEs--• 
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,HiAC~r.ENT 3 

SAMPLE STATUS REPORT FOR E 7911. H&RWC 0263WQL TIME: 3/19/93 8:43 
DISPATCHED: 3/ 5/93 13:12 SAMPLE HAS NOT BEEN SLURPED 

:cEIVED: J/ 5/93 lJ:28 

EXT. 
**** 
1211 
2162 
2162 
2162 
2162 
2162 
3421 
3421 
3862 
4431 
5787 

DETER. RESULTS OR STATUS 
******** ********************************** 
AT-LIQ 8.92000E-02 uCi/L 
GEA-LIQ < 2.l3000E-OJ uCi/L Co-60 
GEA-LIQ < 2.45000E-OJ uci/L Cs-134 
GEA-LIQ 7.40000E oo uci/L Cs-137 
GEA-LIQ < l.96000E-03 uCi/L Mn-54 
GEA-LIQ < 2.62000E-02 uCi/L Sb-125 
Pu-LIQ 7.21000E-03 uCi/L PU-238 
Pu-LIQ J.57000E-02 uCi/L ?U239/240 
Sr-LIQ l.OSOOOE 00 uCi/L 
U-LIQ 8.81999E-06 G/L 
HJ 2.89000E 00 uCi/ML 

END OF REPORT 

RECE:lvc:.U 

MAR 2·: -~; 
~ 

ht: ~- IC, 

3-1-9 :> 

A-12 

OUT OF GOOD CHARGE 
RANGE? ANS? 

*** *** 
N '{ 

N '{ 

N y 
N '{ 

N '{ 

N '{ 

N '{ 

N '{ 

N '{ 

N '{ 

N '{ 

LIFETIME 
VALIDATED 

11 r.8'/r«c r.:).;l 2 4 \993 

~ 
lnlllal 

CODE 
****** 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 

.\ 
\ 
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Ai 7ACHr.ENT 4 

SAMPLE STATUS REPORT FOR E 7912. 11/.RWC 0264WQL TIME: J/19/93 8:44 
DISPATCHED: 3/ 5/93 13:12 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: J/ 5/93 lJ:28 

OUT OF GOOD 

EXT. DETER. RESULTS OR STATUS RANGE? ANS? 

**** ******** ******************+-*************** *** *** 

1211 AT-LIQ < 6.22000E-05 uCi/1.• N y 

1641 CONDUCT 2.0lOOOE 00 uMHOS/CM N y 

2162 GEA-LIQ < 2.28000E-05 uCi/L Co-60 N y 

2162. GEA-LIQ 7.82000E-04 uCi/1. Cs-lJ-1 N y 

2162 GEA-LIQ 1. 71000E-Ol uci/ I, cs-1J7 N y 

2162 GE.A-LIQ < 2.54000E-05 uCi/1, Mn-54 N y 

2162 GEA-LIQ < 4 . SlOOOE-04 uc i / I. Sb-125 N y 

3421 Pu-LIQ < 2.oooooE-OS UC i / I, PU-238 N y 

3421 Pu-LIQ < 2.00000E-05 uci/L PU239/240 N y 

3862 Sr-LIQ 3.65000E-03 uCi/L N y 

4431 U-LIQ 3.lSOOOE-07 G/L N y 

5787 HJ 5.SSOOOE-02 uCi/MI, N y 

END OF REPORT 

~AR z s 19:13 ;f)J C 
\< w ~()_I c, 

3-\-'J-:, 

--· 

A-13 

LIFETIME 
VALIDATED 

"a'lwc MA:? 2 4 1993 

cnJ?B.-
lnlllal 

CHARGE 
CODE 

****** 
PC41G 
PC41G 
PC41G 
?C41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 

- -
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APPENDIX 8. 

Tabulated results for Ion Exchange Modules and Ion Exchange Columns 
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Ion Exchange Modules 

Uraniun sLL 239L240 Plutoniun sLL 

Date DOC in llOC out DOC in IXM out 
11-10-92 4.86c·05 7.SOE-06 1.37E-06 2.24E·08 
11-17-92 3.06E·04 1.62E-06 6.10E·07 1.04E-07 
11-24-92 2.57E-04 7.96E-06 6.73E-07 4.12E·08 
12-15-92 5. 16E· 03 4. 19E·06 2.59E-06 8. 76E-09 
12-22-92 1.38E·04 8.96E-06 5.31E·07 1.26E·07 
12-29-92 1.43E·05 1.42E·06 9.53E·07 1 .85E-07 
01-05-93 1 .31E·04 8. 78E-06 6.94E-07 1.69E-07 
01-12-93 2.62E·04 6.37E-05 3.53E-06 4.11E·07 
01-19-93 1.91E-04 2.0SE-07 1.15E·06 6.28E-07 
01-26-93 5.53E-05 7.20E-06 7.02E-07 4.23E-07 
02-02-93 5 .67E ·05 5.14E·05 6.63E-07 3.04E-07 
02-09-93 4.94E-05 2.51E·05 4.54E·07 3.93E·07 

Average 5.S6E-04 1.57E·OS 1.16£-06 2.35E-07 

U:Pu ratio= 479.12 

Ion Exchange Columns 
~} , 
:i~ 

Uraniun !lLL 239L240 Plutoniun gLL ··• :;: 
·t:", 

Date IC in IC 1 out IC 2 out IC 3 out ave out IC in IC 1 out IC 2 out IC 3 out ave out t~ 

12-15-92 5.41E·04 5.14E·06 5.15E·05 9. 79E-06 2.21E·05 5.30E·07 5.70E·08 3.54E·07 6.96E-08 1.60E·07 ,#J. 
;p.; 

12·22·92 2.31E·04 1.29E·05 8.67E·05 8.6&:-06 3.61E-05 6.81E·07 3.22E-07 6.84E·07 1.01E-07 3.69E-07 t,I 

12-29-92 3.42E·04 6.SOE-06 9.78E-06 4.80E·04 1 .65E·04 1.03E·06 2.98£-07 1.18£-06 2.13E-07 5.64E-07 ~ 
01-05-93 2.49E·04 4.93E-05 8.62E·05 1.92E·04 1. 09E-04 1.09E·06 1.03E·06 1.36E-06 2.61E·06 1 .67E-06 
01- 12-93 8.27E-05 9.75E·05 5. 78E-05 3.40E·05 6.31E·05 2.01E·05 8.31E-07 5.30E·07 4.75E-07 6.12E·07 
01·19·93 1.12E·04 3.41E·OS 4.98E-05 4.0SE-05 4.15E-05 2.01E·06 1.03E·06 8.77E-07 5.60E-07 8.22E-07 
01-26-93 9.75E·05 1.94E·05 2.19E-05 3.03E·05 2.39E-05 1.05E·06 3.28E-07 2.43E·07 5.09E-07 3.60E·07 
02·02-93 7.52E·05 7.02E-06 1.41E·04 6.48£-06 5.15E-05 1.43E-06 1.07E-07 2.13E·07 1.58£-07 1.59E·07 

Average 2.16£-04 2.90E·05 6.31E·05 1.00E-04 6.41E·05 3.49£-06 5.00E-07 6.80E·07 5.87E-07 5.89E-07 

U:Pu ratio= 61.97 

B-3 



WHC-SD-NR-CSER-011 Rev. 0 

This page intentionally left blank. 

8-4 



WHC-SD-NR-CSER-011 Rev. 0 

APPENDIX C. 

SAMPLE MCNP OUTPUT FILES FOR IXM'S AND IXC'S 
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Output file for MCNP case IXM024 

1mc np versi on 4.2 ld=3/5/91 01/14/93 15:01 :59 
t t*** ***** *************************************************************** prob id = 01/14/93 15:01 :59 
edt 465 711, sd· mp- swd- 30001, rev 0, certified 
ecn 137360. with prpr uni cos6 patch f il e p.421Ya 

ie= 0 lf = 20808 11= 54015 
ie= 0 If= 20808 ll= 54015 
1- message : 
2-
3· JXM024 - Single JXM modu le 5, 000g Pu per cell, full t ank model 
4- C 

5- C m X -x y -y z - z r - r u= i~:n= s 
6- 1 2 ·7 . 82 . 1 15 · 16 S IXM 1 Tank Bottom 
7· 2 3 ·0.950 · 1 16 · 17 S I XM 1 Leve l 1 
8· 3 3 · 0.950 · 1 17 · 18 S IXM 1 Level 2 
9· 4 3 · 0.950 · 1 18 · 19 S IXM 1 Level 3 

10· 5 3 · 0. 950 . 1 19 ·20 S IXM 1 Level 4 
11 · 6 3 · 0.950 · 1 20 ·21 S IXM 1 Level 5 
12· 7 3 · 0.950 . 1 21 · 22 S IXM 1 Level 6 
13 · 8 3 · 0.950 · 1 22 ·23 S IXM 1 Level 7 
14· 9 2 ·7 . 82 . 1 23 · 24 S IXM 1 Tanlc Top 
15· 10 2 -7 . 82 1 ·2 15 ·24 S IXM 1 Tanlc Vall 
16· 11 2 -7 . 82 · 3 15 · 16 S IXM 2 Tank Bott0111 
17· 12 3 · 0.950 · 3 16 · 17 S IXM 2 Level 1 
18· 13 3 ·0.950 · 3 17 · 18 S IXM 2 Level 2 
19· 14 3 ·0.950 · 3 18 · 19 S IXM 2 Level 3 
20· 15 3 ·0.950 · 3 19 · 20 S IXM 2 Level 4 
21· 16 3 -0. 950 · 3 20 ·21 S IXM 2 Level 5 
22· 17 3 ·0 . 950 · 3 21 · 22 S IXM 2 Level 6 
23· 18 3 ·0.950 · 3 22 · 23 S IXM 2 Level 7 
24· 19 2 ·7.82 · 3 23 ·24 S IXM 2 Tank Top 
25· 20 2 ·7. 82 3 · 4 15 · 24 S IXM 2 Tank Vall 
26· 21 2 · 7.82 · 5 15 · 16 S IXM 3 Tanlc Bott0111 
27· 22 3 ·0.950 · 5 16 · 17 S IXM 3 Level 1 
28· 23 3 ·0.950 · 5 17 · 18 S IXM 3 Level 2 
29· 24 3 ·0.950 -5 18 - 19 S IXM 3 Level 3 
30 · 25 3 ·0.950 · 5 19 · 20 S IXM 3 Level 4 
31 · 26 3 · 0.950 ·5 20 · 21 S IXM 3 Level 5 
32· 27 3 ·0.950 ·5 21 · 22 S IXM 3 Level 6 
33· 28 3 ·0.950 ·5 22 ·23 S IXM 3 Level 7 
34· 29 2 ·7.82 ·5 23 · 24 S IXM 3 Tanlc Top 
35· 30 2 ·7.82 5 · 6 15 ·24 S IXM 3 Tanlc Vall 
36· 31 2 ·7.82 · 7 15 · 16 S IXM 4 Tanlc Bott0111 
37· 32 3 ·0.950 ·7 16 · 17 S IXM 4 Level 1 
38· 33 3 ·0 . 950 · 7 17 · 18 S IXM 4 Level 2 
39· 34 3 ·0.950 ·7 18 · 19 S IXM 4 Level 3 
40· 35 3 ·0.950 ·7 19 ·20 S IXM 4 Level 4 
41· 36 3 ·0.950 · 7 20 · 21 S IXM 4 Level 5 
42· 37 3 ·0.950 ·7 21 ·22 S IXM 4 Level 6 
43· 38 3 ·0.950 ·7 22 · 23 S IXM 4 Level 7 
44 · 39 2 ·7.82 ·7 23 ·24 S IXM 4 Tanlc Top 
45· 40 2 ·7.82 7 ·8 15 ·24 S IXM 4 Tanlc \Jal l 
46· 41 2 ·7.82 ·9 15 ·16 S lXM 5 Tanlc Bott011 
47· 42 3 · 0.950 · 9 16 · 17 S lXM 5 Level 1 
48· 43 3 ·0.950 ·9 17 · 18 S IXM 5 Level 2 
49· 44 3 ·0.950 · 9 18 ·19 S IXM 5 Level 3 
50· 45 3 ·0.950 ·9 19 ·20 S IXM 5 level 4 
51· 46 3 ·0.950 ·9 20 · 21 S llOI 5 Level 5 
52· 47 3 · 0.950 · 9 21 ·22 S IXM 5 Level 6 
53· 48 3 ·0.950 ·9 22 ·23 S IXN 5 Level 7 
54· 49 2 ·7.82 ·9 23 ·24 S IXM 5 Tanlc Top 
55· 50 2 -7.82 9 ·10 15 ·24 S llOI 5 Tanlc \Jal l 
56· 51 2 ·7.82 ·11 15 · 16 S ll01 6 Tanlc Bott011 
57· 52 3 ·0.950 • 11 16 ·17 S IXM 6 Level 1 
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58· 
59· 
60· 
61· 
62· 
63· 
64· 
65· 
66· 
67· 
68· 
69· 
70· 
71· 
72· 
73· 
74· 
75· 
76· 
77· 
78· 
79· 
80· 
81· 
82· 
83· 
84· 
85· 
86· 
87· 
88· 
89· 
90· 
91· 
92· 
93· 
94· 
95· 
96· 
97· 
98· 
99· 

100· 
101· 
102· 
103· 
104· 
105· 
106· 
107· 
108· 
109· 
110· 
111 · 
112· 
113· 
114· 
115· 
116· 
117· 
118· 
119· 
120· 
121· 
122· 
123· 
124· 
125· 
126· 
127· 
128· 

warning. 
129· 
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53 3 ·0.950 
54 3 ·0.950 
55 3 ·0.950 
56 3 -0.950 
57 3 ·0.950 
58 3 ·0.950 
59 2 -7.82 
60 2 -7.82 
61 1 ·2.3 
62 1 ·2.3 

· 11 17 
· 11 18 
· 11 19 
·11 20 
·11 21 
· 11 22 
· 11 23 

11 · 12 
26 ·27 
26 ·27 

2 4 
30 31 
26 ·27 
26 ·27 

· 18 
· 19 
·20 
·21 
·22 
·23 
·24 

15 ·24 
28 ·29 
28 ·29 
6 8 

28 ·29 
28 ·29 

·24 
15 ·24 

·24 

24 ·25 
15 ·24 
10 12 

14 ·15 
13 ·14 

S IXH 6 Level 2 
S IXH 6 Level 3 
S IXH 6 Level 4 
S IXM 6 Level 5 
S IXH 6 Level 6 
S IXM 6 Level 7 
S IXH 6 Tank Top 
S IXM 6 Tank ~all 
S Top Concrete 

S Concrete surrcx.nding IXHs 
S Bott0111 Concrete 
S Steel Floor Plate 

63 1 -2.3 
64 2 -7.82 
65 1 -2.3 
66 1 ·2.3 
67 1 ·2.3 
68 1 ·2.3 
69 0 

·30 15 
30 ·31 

·32 15 
32 ·33 

· 26: 27: 
15 ·24 

·28: 29: · 13: 25 

S Possible Detector Hole #1 
S Possible Detector Tube #1 
S Possible Detector Hole #2 
S Possible Detector Tube #2 
S Outside Everything 

1 C/Z 
2 C/Z 
3 c/z 
4 C/Z 
5 C/Z 
6 C/Z 
7 c/z 
8 c/z 
9 C/Z 

10 C/Z 
11 c/z 
12 C/Z 
13 pz 
14 pz 
15 pz 
16 pz 
17 pz 
18 pz 
19 pz 
20 pz 
21 pz 
22 pz 
23 pz 
24 pz 
25 pz 
26 px 
27 px 
28 PY 
29 PY 
30 c/Z 
31 c/z 
32 C/Z 
33 c/z 

mode n 

·40.641 ·20.321 
·40.641 ·20.321 

0.000 ·20.321 
0.000 ·20.321 

40.641 ·20.321 
40.641 ·20.321 

·40.641 20.321 
·40.641 20.321 

0.000 20.321 
0.000 20.321 

40.641 20.321 
40.641 20.321 

0.000 
1.270 

49.530 
50.9588 
66.1988 
81.4388 
96.6788 

111.9188 
127.1588 
142.3988 
155.7338 
156.2100 
203.2000 

-109.2200 
109.2200 
·88.9000 
88.9000 

·20.320 0.000 
20.320 0.000 

·20.320 0.000 
20.320 0.000 

ifll):n 1 67r 0 
m1 13027.50c -0.034 

20~00.50c ·0.044 
26000.55c ·0.014 

1001.SOc ·0.010 
8016.SOc ·0.532 

14000.SOc -0.337 
11023.SOc ·0.029 

m2 6000.SOc ·0.0100 
26000.SSc ·0.9900 

m3 1001.SOc ·8.6030e·2 
6000.SOc ·6.6105e·1 
8016.SOc ·2.4254e·1 

94239.55c ·9.7592e·3 
94240.50c ·6.2554e·4 

m4 1001.50c -0.0869 

19.3675 
20.3200 
19.3675 
20.3200 
19.3675 
20.3200 
19.3675 
20.3200 
19.3675 
20.3200 
19.3675 
20.3200 

2.54 
2.60 
2.54 
2.60 

material 4 is not used in the probleia. 
6000.SOc -0.6680 

S IXH 1 il"V'ler surface 
S IXM 1 outer surface 
S IXM 2 irroer surface 
S IXM 2 outer surface 
S IXM 3 il"V'ler surface 
S IXM 3 outer surface 
S IXM 4 irroer surface 
S IXH 4 outer surface 
S IXM 5 irroer surface 
S IXM 5 outer surface 
S IXM 6 irroer surface 
S IXM 6 outer surface 
S Bott0111 of steel plate 
S Top of plate/Bott0111 of concrete 
S Botten of tank (outside) 
S Botten of tank (inside) 
S Level 1 
S Level 2 
S L~el 3 
S Level 4 
S Level 5 
S Level 6 
S Top of tanlc (inside) 
S Top of tank (outside) 
S Top of concrete 
S Left side of IXM 
S Right side of IXM 
S Front of IXH 
S Baclc of IXM 
S Possible Detector Hole #1 
S Possible Detector Tube #1 
S Possible Detector Hole #2 
S Possible Detector Tube #2 

SAl 
sea 
Sfe 
SH 
so 
SSf 
SNa 
SC 
Sfe 
SH 
SC 
so 
SPu239 
SPu240 
SH 

SC 

Concrete 
(COlffllOn 

Portland) 

Carbon Steel 

Resin/H20/Pu/U 

Resin/H20 
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130-
131 -
132-

8016.50c -0. 2451 SO 
mt3 lwtr.Olt 
mt4 lwtr.Olt 

material 4 is not used in the problem. 
kcode 1000 0.5 5 50 

warn ing . 
133-
134-
135-
136-
137-
138-

ksrc -40.0 -20 . 0 100. 0.0 -20.0 100.0 40.0 -20.0 100.0 
-40.0 20.0 100. 0.0 20.0 100.0 40.0 20.0 100.0 

totnu 
print 
ctme 

in itia l source from ksrc card. 

or igina l number of points 
points not in any cell 
points in cells of zero irrportance 
points in void cells 
po ints in ambiguous cells 

total points rejected 
points remaining 
points after expansion or contraction 
nomina l source size 

initial guess for k(eff.) 

cycles to skip before tallying 

lmater ial composition 

ma ter ial 
nunber corrponent nucl ide, atom fraction 

2 
3 

13027, 
8016, 
6000, 
1001, 

94240, 

0.02134 20000, 
0.56324 14000, 
0.04486 26000, 
0.54858 6000, 
0.00002 

6 
0 
0 
0 
0 

0 
6 

999 
1000 

0.500000 

5 

0.01859 
0.20319 
0.95514 
0.35369 

associated thermal s(a,b) data sets: lwtr.Olt 

material 
nU'l¥)er corrponent nuclide, mass fraction 

13027, 0.03400 20000, 0.04400 
8016, 0.53200 14000, 0.33700 

2 6000, 0.01000 26000, 0.99000 
3 1001, 0.08603 6000, 0.66105 

94240, 0.00063 
lcell vol1.n1es and masses 

26000, 
11023, 

8016, 

26000, 
11023, 

8016, 

cell atom gr11111 il'lJUt calculated 

0.00425 
0.02136 

0.09745 

0.01400 
0.02900 

0.24254 

1001, 

94239, 

1001, 

94239, 

print table 90 

print table 40 

0.16803 

0.00026 

0.01000 

0.00976 

print table SO 

reason volune 
density density volune volu. IIIISS pieces not calculated 

1 1 8.74038E-02 7.82000E+OO O.OOOOOE+OO 1.68371E+03 1.31666E+04 1 
2 2 8.90208E-02 9.50000E·01 O.OOOOOE+OO 1. 79590E+04 1. 70610E+04 1 
3 3 8.90208E·02 9.50000E·01 O.OOOOOE+OO 1. 79590E+04 1.70610E+04 1 
4 4 8.90208E·02 9.SOOOOE·Ot O.OOOOOE+OO 1. 79590E+04 1.70610E+04 1 
5 5 8.90208E·02 9.SOOOOE·Ot O.OOOOOE+OO 1 • 79590E+04 1.70610E+04 1 
6 6 8.90208E·02 9.50000E·01 O.OOOOOE+OO 1 • 79590E+04 1.70610E+04 1 
7 7 8.90208E·02 9.50000E·01 O.OOOOOE+OO 1. 79590E+04 1.70610E+04 1 
8 8 8.90208E·02 9.50000E·01 O.OOOOOE+OO 1.57141E+04 1.49284E+04 1 
9 9 8.74038E·02 7.BZOOOE+OO 0.00000E+O0 5.61160E+02 4.38827E+03 1 

10 10 8.74038E·02 7.82000E+OO 0.0OOOOE+00 1.26693E+04 9. 90737E+04 1 
11 11 8.74038E· 02 7.82000E+OO o.oooooe+oo 1.68371E+03 1.31666E+04 1 
12 12 8.90208E·02 9.50000E·01 O.OOOOOE+OO 1. 79590E+04 1.70610E+04 1 
13 13 8.90208E·02 9.50000E·01 0.00OOOE+O0 1 • 79590E+04 1. 70610E+04 1 
14 14 8.90208E·02 9.50000E·01 0.0OOOOE+OO 1. 79590E+04 1. 70610E+04 1 
15 15 8.90208E·02 9.50000E·01 O.OOOOOE+OO 1. 79590E+04 1. 70610E+04 1 
16 16 8.90208E·02 9.50000E·01 0.OOOO0E+O0 1. 79590E+04 1.70610E+04 1 
17 17 8.90208E·02 9.SOOOOE·01 O.OOOOOE+OO 1 • 79590E+04 1. 70610E+04 1 
18 18 8.90208E·02 9.50000E·01 O.OOOOOE+OO 1.57141E+04 1.49284E+04 1 
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19 19 8.74038E-02 7.82000E+OO O.OOOOOE+OO 5.61160E+02 4.38827E+03 , 
20 20 8.74038E-02 7.82000E+OO O.OOOOOE+OO 1.26693E+04 9. 90737E+04 1 
21 21 8.74038E-02 7.82000E+OO O.OOOOOE+OO 1.68371E+03 1.31666E+04 1 
22 22 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1 • 70610E+04 1 
23 23 8.90208E-02 9.50000E -01 O.OOOOOE+OO 1. 79590E+04 1. 7061 OE+04 1 
24 24 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1.70610E+04 1 

25 25 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1. 7061 OE+04 1 
26 26 8.90208E-02 9.50000E -01 O.OOOOOE+OO 1. 79590E+04 1.70610E+04 1 
27 27 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1.70610E+04 1 
28 28 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1.57141E+04 1 .49284E+04 1 
29 29 8.74038E-02 7.82000E+OO O.OOOOOE+OO 5.61160E+02 4.38827E+03 1 
30 30 8.74038E-02 7.82000E+OO O. OOOOOE+OO 1.26693E+04 9. 90737E+04 1 
31 31 8.74038E-02 7.82000E+OO O.OOOOOE+OO 1. 68371 E+03 1 .31666E+04 1 
32 32 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1. 70610E+04 1 
33 33 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1. 70610E+04 1 
34 34 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1. 7061 OE+04 1 
35 35 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1.70610E+04 1 
36 36 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1.70610E+04 1 
37 37 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1.70610E+04 1 
38 38 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1.57141E+04 1.49284E+04 1 
39 39 8.74038E-02 7.82000E+OO O.OOOOOE+OO 5.61160E+02 4.38827E+03 1 
40 40 8.74038E-02 7.82000E+OO O.OOOOOE+OO 1 .26693E+04 9. 90737E+04 1 
41 41 8.74038E-02 7.82000E+OO O.OOOOOE+OO 1 .68371E+03 1.31666E+04 1 
42 42 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1. 70610E +04 1 
43 43 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1. 7061 OE+04 1 
44 44 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1. 7061 OE+04 1 
45 45 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1.70610E+04 1 
46 46 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1. 70610E+04 1 
47 47 8.90208E -02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1. 70610E•04 1 
48 48 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1.57141E+04 1.49284E+04 1 
49 49 8.74038E-02 7.82000E+OO O.OOOOOE+OO 5.61160E+02 4 .38827E+03 1 
50 50 8.74038E-02 7. 82000E+OO O.OOOOOE+OO 1 .26693E+04 9.90737E•04 1 
51 51 8.74038E-02 7.82000E+OO O.OOOOOE+OO 1 .68371E+03 1 .31666E+04 1 
52 52 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1.70610E+04 1 
53 53 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1. 70610E+04 1 
54 54 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1. 70610E+04 1 
55 55 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1. 70610E+04 1 
56 56 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1. 79590E+04 1. 70610E+04 1 
57 57 8.90208E-02 9.50000E·01 O.OOOOOE+OO 1. 79590E+04 1. 70610E+04 1 
58 58 8.90208E-02 9.50000E-01 O.OOOOOE+OO 1.57141E+04 1.49284£+04 1 
59 59 8.74038E-02 7.82000E+OO O.OOOOOE+OO 5.61160E+02 4.38827E+03 1 
60 60 8.74038E-02 7.82000E+OO O.OOOOOE+OO 1 .26693E+04 9.90737E+04 1 
61 61 8.17913E-02 2.30000E+OO O.OOOOOE+-00 1.82503E+06 4.19756E+06 0 
62 62 8.17913E-02 2.30000E+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 0 asynnetric 
63 63 8.17913E-02 2.30000E+OO O.OOOOOE+OO 1.87435E+06 4.31101E+06 0 
64 64 8.74038E-02 7.82000E+OO O.OOOOOE+OO 4.93251E+04 3.85n2E+05 0 
65 65 8.17913E-02 2.30000E+OO O.OOOOOE+OO 2.16222E+03 4.97311E+03 1 
66 66 8. 17913E-02 2.30000E+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 0 asynmetric 
67 67 8.17913E-02 2.30000E+OO O.OOOOOE+OO 2.16222E+03 4. 97311£+03 1 
68 68 8.17913E-02 2.30000E+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 0 asynmetric 
69 69 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 0 infinite 

1surface areas print table 50 

surface input calculated reason area 
area area not c:alc:ulated 

1 1 O.OOOOOE+OO 1.29818£+04 
2 2 O.OOOOOE+OO 1 .36203E+04 
3 3 O.OOOOOE+OO 1 .29818£+04 
4 4 O.OOOOOE+OO 1 .36203E+04 
5 5 O.OOOOOE+OO 1.29818£+04 
6 6 O.OOOOOE+OO 1.36203E+04 
7 7 O.OOOOOE+OO 1.29818£+04 
8 8 O.OOOOOE+OO 1. 36203E+04 
9 9 O.OOOOOE+OO 1.29818£+04 

10 10 O.OOOOOE+OO 1 .36203E+04 
11 1, o.oooooe+oo 1.29818£+04 
12 12 O.OOOOOE+OO 1 .36203E+04 
13 13 O.OOOOOE+OO 3.88386€+04 
14 14 O.OOOOOE+OO 3.88386€+04 
15 15 O.OOOOOE+OO 3.88386E+04 
16 16 O.OOOOOE+OO 7.07047E+03 
17 17 O.OOOOOE+OO 7.07047E+03 
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18 18 O.OOOOOE+OO 7.07047E+03 
19 19 O.OOOOOE+OO 7. 07047E+03 
20 20 O.OOOOOE+OO 7. 0704 7E+03 
21 21 O.OOOOOE+OO 7. 0704 7E+03 
22 22 O.OOOOOE+OO 7.07047E+03 
23 23 O.OOOOOE+OO 7. 07047E+03 
24 24 O.OOOOOE+OO 3. 88386E+04 
25 25 O.OOOOOE+OO 3.88386E+04 
26 26 O.OOOOOE+OO 3.61290E+04 
27 27 O.OOOOOE+OO 3.61290E+04 
28 28 O.OOOOOE+OO 4.43870E+04 
29 29 O.OOOOOE+OO 4.43870E+04 
30 30 O.OOOOOE+OO 1. 70254E+03 
31 31 O.OOOOOE+OO O.OOOOOE+OO asyrrmetric 
32 32 O.OOOOOE+OO 1.70254E+03 
33 33 O.OOOOOE+OO O.OOOOOE+OO 

1cel ls print table 60 

atom gram neutron 

cell mat density density volune mass pieces ill'pOrtance 

1 1 2 8.74038E·02 7.82000E+OO 1. 68371 E+03 1 .31666E+04 1 1.00000E+OO 
2 2 3s 8.9020&·02 9.50000E·01 1. 79590E+04 1.70610E+04 1 1.00000E+OO 
3 3 3s 8.9020&·02 9.50000E·01 1. 79590E+04 1. 70610E+04 1 1.00000E+OO 
4 4 3s 8.90208E·02 9.SOOOOE·01 1. 79590E+04 1. 70610E+04 1 1.00000E+OO 
5 5 3s 8.90208E·02 9.SOOOOE ·01 1. 79590E+04 1. 70610E+04 1 1.00000E+OO 
6 6 3s 8.9020&·02 9.SOOOOE -01 1. 79590E+04 1. 70610E•04 1 1.00000E+OO 
7 7 3s 8. 90208E·02 9.SOOOOE -01 1. 79590E+04 1. 7061 OE+04 1 1.00000E+OO 
8 8 3s 8.9020&·02 9.SOOOOE -01 1.57141E+04 1.49284E+04 1 1.00000E+OO 
9 9 2 8.74038E·02 7.82000E+OO 5.61160E+02 4.38827E•03 1 1. OOOOOE+-00 

10 10 2 8.74038E·02 7.82000E+OO 1.26693E+04 9.90737E+04 1 1. OOOOOE+OO 
11 11 2 8.74038E·02 7.82000E+OO 1.68371E+03 1.31666E+04 1 1.00000E+OO 
12 12 3s 8.9020&·02 9.SOOOOE -01 1.79590E+04 1.70610E+04 1 1.00000E+OO 
13 13 3s 8.9020&·02 9.50000E·01 1.79590E+04 1.70610E+04 1 1.00000E+OO 
14 14 3s 8.9020&·02 9.50000E · 01 1.79590E+04 1.70610E+04 1 1.00000E+OO 
15 15 3s 8.9020&·02 9.50000E·01 1.79590E+04 1.70610E+04 1 1. OOOOOE+OO 
16 16 3s 8.9020&·02 9.SOOOOE ·01 1.79590E+04 1.70610E+04 1 1.00000E+OO 
17 17 3s 8.9020&·02 9.50000E·01 1.79590E+04 1.70610E+04 1 1.00000E+OO 
18 18 3s 8.9020&·02 9.SOOOOE·01 1.57141E+04 1.49284E+04 1 1.00000E+OO 
19 19 2 8.7403&·02 7.82000E+OO 5.61160E+02 4.38827E+03 1 1. OOOOOE+OO 
20 20 2 8.7403&· 02 7.82000E+OO 1.26693E+04 9.90737E+04 1 1.00000E+OO 
21 21 2 8.7403&·02 7.82000E+OO 1. 68371E+03 1. 31666E+04 1 1.00000E+OO 
22 22 3a 8.90208£·02 9.50000E · 01 1.79590E+04 1.70610E+04 1 1. OOOOOE +00 
23 23 3s 8.90208E·02 9.50000E·01 1.79590E+04 1.70610E+04 1 1.00000E+OO 
24 24 3s 8.90208£·02 9.50000E · 01 1.79590E+04 1.70610E+04 1 1.00000E+OO 
25 25 3s 8.90208E·02 9.50000E · 01 1.79590E+04 1.70610E+04 1 1.00000E+OO 
26 26 3s 8.90208E·02 9.50000E·01 1.79590E+04 1.70610E+04 1 1.00000E+OO 
27 27 3s 8.90208E·02 9.50000E· 01 1.79590E+04 1.70610E+04 1 1.00000E+OO 
28 28 3s 8.9020&·02 9.50000E· 01 1.57141E+04 1.49284E+04 1 1.00000E+OO 
29 29 2 8.7403&·02 7.82000E+OO 5. 61160E+02 4.38827E+03 1 1.00000E+OO 
30 30 2 8.74038E·02 7.82000E+OO 1.26693E+04 9.90737E+04 1 1.00000E+OO 
31 31 2 8.7403&·02 7.82000E+OO 1.68371E+03 1.31666E+04 1 1.00000E+OO 
32 32 3s 8.9020&·02 9.50000E·01 1.79590E+04 1.70610E+04 1 1.00000E+OO 
33 33 3s 8.9020&·02 9. 50000E·01 1.79590E+04 1.70610E+04 1 1.00000E+OO 
34 34 3s 8.90208£·02 9.50000E·01 1.79590E+04 1.70610E+04 , 1 .OOOOOE+OO 
35 35 3s 8.90208E·02 9.50000E·01 1.79590E+04 1.70610E+04 1 1 • OOOOOE+OO 
36 36 3s 8.90208E·02 9.50000E·01 1.79590E+04 1.70610E+04 1 1.00000E+OO 
37 37 3s 8.90208E·02 9.50000E·01 1.79590E+04 1.70610E+04 1 1.00000E+OO 
38 38 3s 8.90208E·02 9.50000E·01 1.57141E+04 1.49284E+04 1 1.00000E+OO 
39 39 2 8.74038E·02 7.82000E+OO 5.61160E+02 4.38827E+03 1 1.00000E+OO 
40 40 2 8.74038E·02 7.82000E+OO 1.26693E+04 9.90737E+04 1 1.00000E+OO 
41 41 2 8.74038E·02 7.82000E+OO 1.68371E+03 1.31666E+04 1 1.00000E+OO 
42 42 3s 8.90208E·02 9.50000E·01 1.79590E+04 1.70610E+04 , 1.00000E+OO 

i 43 43 3s 8.90208E·02 9.50000E·01 1.79590E+04 1.70610E+04 1 1.00000E+OO 
~ 44 44 3s 8.90208E·02 9.50000E·01 1.79590E+04 1.70610E+04 1 1.00000E+OO 

45 45 3s 8.90208E·02 9.50000E·01 1.79590E+04 1.70610E+04 1 1.00000E+OO 
46 46 3s 8.90208E·02 9.50000E·01 1.79590E+04 1.70610E+04 , 1.00000E+OO 
47 47 3s 8.9020&·02 9.50000E·01 1.79590E+04 1.70610E+04 , 1 • OOOOOE +00 
48 48 3s 8.90208E·02 9.50000E·01 1.57141E+04 1.49284E+04 , 1.00000E+OO 
49 49 2 8.74038E·02 7.82000E+OO 5.61160E+02 4.38827E+03 1 1.00000E+OO 
50 50 2 8.74038E·02 7.82000E+OO 1.26693E+04 9.90737E+04 1 1 .OOOOOE+OO 
51 51 2 8.74038E·02 7.82000E+OO 1.68371E+03 1.31666E+04 1 1.00000E+OO 
52 52 3s 8.90208E·02 9.50000E·01 1.79590E+04 1.70610E+04 1 1 .OOOOOE+OO 

C-7 



WHC-SD-NR-CSER-011 Rev. 0 

53 53 3s 8.9020&·02 9.50000E·01 1. 79590E+04 1. 70610E+04 1 1.00000E+OO 

54 54 3s 8.9020&·02 9.50000E · 01 1. 79590E+04 1.70610E+04 1 1.00000E•OO 

55 55 3s 8.9020&·02 9.50000E · 01 1. 79590E+04 1. 70610E+04 1 1.00000E+OO 

56 56 3s 8.9020&·02 9.SOOOOE-01 1. 79590E+04 1. 70610E+04 1 1.00000E•OO 

57 57 3s 8.90208E·02 9.50000E·01 1. 7'9590E+04 1.70610E+04 1 1.00000E•OO 
58 58 3s 8.9020&·02 9.SOOOOE-01 1.57141E+04 1.49284E+04 1 1.00000E+OO 

59 59 2 8.7403&·02 7.82000E+OO 5.61160E+02 4.38827E•03 1 1.00000E•OO 
60 60 2 8.7403&·02 7.82000E+OO 1.26693E+04 9.90737E+04 1 1.00000E•OO 

61 61 1 8. 17913E·02 2.30000E+OO 1.82503E+06 4.197S6c+06 0 1.00000E+OO 

62 62 1 8.17913E·02 2.30000E+OO O.OOOOOE+OO O.OOOOOE•OO 0 1.00000E•OO 
63 63 , 8.17913E·02 2.30000E+OO 1.87435E+06 4.31101E+06 0 1.00000E+OO 
64 64 2 8.7403&·02 7.82000E+OO 4.93251E+04 3.85722E+05 0 1.00000E•OO 
65 65 1 8.17913E·02 2.30000E+OO 2. 16222E+03 4.97311E+03 1 1.00000E•OO 
66 66 , 8.17913E·02 2.30000E+OO O.OOOOOE+OO O.OOOOOE+OO 0 1.00000E•OO 
67 67 , 8.17913E·02 2.30000E+OO 2. 16222E+03 4.97311E+03 1 1.00000E•OO 
68 68 1 8.17913E·02 2.30000E+OO O. OOOOOE+OO O.OOOOOE+OO 0 1.00000E+OO 
69 69 0 O.OOOOOE•OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 0 O.OOOOOE+OO 

tota l 4. 58332E+06 1.0307&+07 
1 surfaces print table 70 

surface trans type surface coefficients 

1 1 c/z ·4.0641000E+01 ·2.0321000E+01 1. 9367SOOE+01 
2 2 c/z ·4.0641000E+01 · 2.0321000E+01 2.0320000E+01 
3 3 c/z O.OOOOOOOE+OO -2.0321000E+01 1. 9367SOOE+01 
4 4 c/z O.OOOOOOOE+ OO · 2.0321000E+01 2.0320000E+01 
5 5 c/z 4.0641000E+01 · 2.0321000E+01 1. 9367SOOE+01 
6 6 c/z 4.064 1000E +01 · 2.0321000E+01 2.0320000E+01 
7 7 c/z ·4.0641000E+01 2.0321000E+01 1. 9367SOOE+01 
8 8 C/Z ·4.0641000E•01 2.0321000E+01 2.0320000E+01 
9 9 c/z O.OOOOOOOE+OO 2.0321000E+01 1. 9367SOOE•01 

10 10 C/Z O.OOOOOOOE+OO 2.0321000E+01 2.0320000E+01 
11 11 c/z 4.0641000E+01 2.0321000E+01 1. 9367SOOE+01 
12 12 C/Z 4. 0641000E+01 2.0321000E+01 2.0320000E+01 
13 13 pz O.OOOOOOOE+OO 
14 14 pz 1.2700000E+OO 
15 15 pz 4.9530000E+01 
16 16 pz 5.0958800E+01 
17 17 pz 6.6198800E+01 
18 18 pz 8. 1438800E+01 
19 19 pz 9.6678800E+01 
20 20 pz 1.1191880E+02 
21 21 pz 1.2715880E+02 
22 22 pz 1.4239880E+02 
23 23 pz 1.5573380E+02 
24 24 pz 1.5621000E+02 
25 25 pz 2.0320000E+02 
26 26 px - 1. 0922000E+02 
27 27 px 1.0922000E•02 
28 28 r,"/ ·8.8900000E+01 
29 29 r,"/ 8.8900000E+01 
30 30 c/z -2.0320000E+01 O.OOOOOOOE+OO 2.5400000E•OO 
31 31 c/z 2.0320000E+01 O.OOOOOOOE•OO 2.6000000E+OO 
32 32 C/Z ·2.0320000E+01 O.OOOOOOOE+OO 2.5400000E+OO 
33 33 C/Z 2.0320000E+01 O.OOOOOOOE•OO 2.6000000E+OO 

t~ratures of the cells. print table n 

time: O.OOOOE+OO 

cell trrp 1 , 2.5300E-08 
2 2.5300E-08 
3 2.5300E-08 
4 2.5300E-08 
5 2.5300E-08 
6 2.5300E-08 
7 2.5300E-08 
8 2.5300E·08 
9 2.5300E-08 

10 2.5300E-08 
11 2.5300E-08 
12 2.5300E-08 
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13 2.5300E · 08 
14 2.5300E · 08 
15 2.5300E·08 
16 2.5300E·08 
17 2. 5300E·08 
18 2. 5300E·08 
19 2.5300E·08 
20 2.5300E·08 
21 2.5300E · 08 
22 2. 5300E · 08 
23 2.5300E·08 
24 2.5300E · 08 
25 2.5300E · 08 
26 2.5300E·08 
27 2.5300E·08 
28 2.5300E·08 
29 2.5300E · 08 
30 2. 5300E ·08 
31 2.5300E·08 
32 2.5300E·08 
33 2.5300E·08 
34 2.5300E·08 
35 2.5300E·08 
36 2.5300E · 08 
37 2.5300E ·08 
38 2.5300E·08 
39 2.5300E·08 
40 2.5300E·08 
41 2.5300E · 08 
42 2.5300E·08 
43 2.5300E·08 
'4 2.5300E·08 
~5 2.5300E·08 
46 2.5300E·08 
47 2.5300E·08 
48 2.5300E·08 
49 2.5300E · 08 
so 2.5300E·08 
51 2.5300E·08 
52 2.5300E·08 
53 2. 5300E · 08 
54 2.5300E·08 
55 2. 5300E · 08 
56 2.5300E·08 
57 2.5300E·08 
58 2. 5300E · 08 
59 2.5300E · 08 
60 2.5300E·08 
61 2.5300E·08 
62 2. 5300E·08 
63 2.5300E·08 
64 2. 5300E · 08 
65 2.5300E·08 
66 2.5300E·08 
67 2. 5300E·08 
68 2.5300E·08 

2 warning messages so fer. 
iez O lf• 54015 ll• 234533 
ie• 0 lf• 54015 ll• 234533 
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1cross· section tables print t able 100 

table length 

1001.50c 
6000.50c 
8016.50c· 

13027.50c. 
26000.55c 
.94239.55c 
94240.50c 

1153 
16126 
23669 
22891 

. 84136 
67551 
42744 

tables fr011 file /p/mcnp/nrccs 

njoy 
njoy 
njoy 
njoy 
njoy 
njoy 
njoy 

C-9 

total nu 
total nu 

C 1301) 
C 1306) 
C 1276) 

C 1313) 
C 260) 
C 1399) 

C 1380) 

79/07/31. 
79/07/31. 

05/ 14/81 
79/ 09/08 . 

10/21/82 
OZ/21/85 
79/09/13. 
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tables from file /p/rrcnp/endfSp 

11023.SOc 36270 njoy 1311) 
1314) 

79/06/21. 
79/06/21. 1L 000.50c 48275 njoy 

tables from file /p/rrcnp/endfSu 

20000.SOc 26104 njoy ( 1320) 79/06/22. 

tables from file /p/rrcnp/trrccs 

lwtr.01t 10193 hydrogen in light water at 300 degr~ kelvin 1001 0 010/22/85 

to tal 379112 

warning. neutron energy cutoff is below some cross-section tables. 

use of dynam ically allocated storage 

general 
tallies 
banlc 
cross sections 

52235 
0 

3902 
379112 

total 
i e= 0 
ie= 0 

435249 
If= 234533 II= 435253 
If= 234533 II= 435253 

************************************************************************* 
dUJ"9 no. 1 on file ru,tpe nps = 

source distribution written to file srctp 

3 warning messages so far. 
starting rrcrun. field length 2 

0 

0 

Ctll "' 0.00 

cycle .. 0 

cpO • 0.02 print table 110 

JXM024 · Single IXM mod.Jle 5,000g Pu per cell, full tank model 

nps X y z 

1 ·4.000E+01 ·2.000E+01 1.000E+OZ 
2 ·4.000E+01 ·2.000E+01 1.000E+OZ 
3 ·4.000E+01 ·2.000E+01 1.000E+OZ 
4 ·4.000E+01 ·2.000E+01 1.000E+OZ 
5 ·4.000E+01 ·2.000E+01 1.000E+OZ 
6 ·4.000E+01 ·2.000E+01 1.000E+OZ 
7 ·4.000E+01 ·2.000E+01 1.000E+OZ 
8 · 4.000E+01 ·2.000E+01 1.000E+OZ 
9 ·4.000E+01 ·2.000E+01 1.000E+OZ 

10 ·4.000E+01 ·2.000E+01 1.000E+OZ 
11 ·4.000E+01 ·2.000E+01 1.000E+OZ 
12 ·4.000E+01 ·2.000E+01 1.000E+OZ 
13 ·4.000E+01 -2.000E+01 1.000E+OZ 
14 -4.000E+01 -2.000E+01 1.000E+OZ 
15 -4.000E+01 -2.000E+01 1.000E+OZ 
16 ·4.000E+01 -2.000E+01 1.000E+OZ 
17 ·4.000E+01 -2.000E+01 1.000E+OZ 
18 ·4.000E+01 -2.000E+01 1.000E+OZ 
19 ·4.000E+01 -2.000E+01 1.000E+OZ 
20 ·4.000E+01 -2.000E+01 1.000E+OZ 
21 ·4.000E+01 -2.000E+01 1.000E+02 
22 -4.000E+01 -2.000E+01 1.000E+02 
23 ·4.000E+01 -2.000E+01 1.000E+OZ 
24 -4.000E+01 -2.000E+01 1.000E+02 
25 -4.000E+01 -2.000E+01 1.000E+OZ 
26 -4.000E+01 -2.000E+01 1.000E+OZ 
27 -4.000E+01 -2.000E+01 1.000E+OZ 

eel l surf u V w time weight energy 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

0 S.085E-01 4.733E·01 7.193E·01 O.OOOE+OO 1.001E+OO 2.209E+OO 
0 8.952E-01 -4.447E·01 ·2.944E-02 O.OOOE+OO 1.001E+OO 4.904E+OO 
0 ·6.184E-01 ·4.495E·01 6.446E·01 O.OOOE+OO 1.001E+OO 3.809E-01 
0 9.710E-01 ·S.665E·02 -2.323E-01 O.OOOE+OO 1.001E+OO 1.331E+OO 
0 S.861E-01 1.496E-01 ·7.963E·01 O.OOOE+OO 1.001E+OO 1.902E+OO 
0 -6.489E-02 -1.626E-01 9.845E-01 O.OOOE+OO 1.001E+OO 4.410E-01 
0 -7.068E·OZ 3.263E·02 -9.970E-01 O.OOOE+OO 1.001E+OO 4.750E-01 
0 -3.915E-01 4.664E-01 ·7.932E-01 O.OOOE+OO 1.001E+OO 4,136E+OO 
0 ·2.36&·01 9.215E·01 ·3.079E·01 O.OOOE+OO 1.001E+OO 7.453E-02 
0 1.946£·01 ·3.204E·01 9.271E-01 O.OOOE+OO 1.001E+OO 3.128E+OO 
0 -6.698E·01 ·7.177E·01 -1.905E·01 O.OOOE+OO 1.001E+OO 1.014E+OO 
0 ·8.398E·01 ·4.129E-01 3.524E·01 O.OOOE+OO 1.001E+OO 1.395E+OO 
0 -1.714E·01 ·8.SnE-01 4.857E·01 O.OOOE+OO 1.001E+OO 7.748E-01 
0 ·2.489E·01 ·S.118E·01 ·8.222E·01 O.OOOE+OO 1.001E+OO 1.101E+OO 
0 ·2.959E-01 2.119E·01 9.314E·01 O.OOOE+OO 1.001E+OO 1.951E+OO 
0 1.395E-01 -9.829E·01 1.202E·01 O.OOOE+OO 1.001E+OO 2.186E+OO 
0 6.909E·01 ·7.110E·01 1.307E·01 O.OOOE+OO 1.001E+OO 1.865E+OO 
0 ·6.580E·01 5.320E·01 ·5.329E·01 O.OOOE+OO 1.001E+OO 1.229E+OO 
0 -9.903E-01 -1.380E·01 1.353E-02 O.OOOE+OO 1.001E+OO 1.305E+OO 
0 7.462E·01 4.859E·01 ·4.551E-01 O.OOOE+OO 1.001E+OO 1.000E+OO 
0 ·1.977E-01 9.797E-01 3.360E·02 O.OOOE+OO 1.001E+OO 3.990E+OO 
0 ·9.117E·01 ·3.647E·01 ·1.891E·01 O.OOOE+OO 1.001E+OO 2.66SE-01 
0 -4.287E·01 8.361E·01 ·3.423E·01 O.OOOE+OO 1.001E+OO 1,156E+OO 
0 1.080E·01 3.412E·01 ·9.338E·01 O.OOOE+OO 1.001E+OO 2.669E+OO 
0 ·9.111E·01 -9.012E·03 ·4.122E·01 O.OOOE+OO 1.001E+OO 2.18SE+OO 
0 ·2.568E-01 ·6.391E·01 ·7.249E·01 O.OOOE+OO 1.001E+OO 4.22SE+OO 
0 ·2.912E·01 8.086E·01 S.113E-01 O.OOOE+OO 1.001E+OO 1.079E+OO 
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28 ·4.000E+01 ·2.000E+01 1.000E+02 5 0 1.472E ·01 ·9.514E· 01 2.705E·01 O.OOOE+OO 1.001E+OO 3.461E+OO 
29 -4.000E+01 ·2.000E+01 1.000E+02 5 0 ·6.135E·01 ·7.645E·01 ·1.97&·01 O.OOOE+OO 1.001E+OO 1.836E+OO 
30 -4.000E+01 ·2.000E+01 1.000E+02 5 0 ·5.702E·01 5.651E·01 ·5.963E·01 O.OOOE+OO 1.00IE+OO 4.556£-01 
31 -4.000E+01 ·2 .000E+01 1. 000E+02 5 0 ·6.607E-01 5.373E·01 -5.242E·01 0.000E+OO 1.001E+OO 6.415E·01 
32 -4.000E+01 ·2.000E+01 1.000E+02 5 0 ·9.742E·02 ·3.639E·01 ·9.263E·01 O.OOOE+OO 1.001E+OO 2.764E+OO 
33 -4.000E+01 ·2.000E+01 1.000E+02 5 0 · 1.96SE·01 ·3.145E·01 -9.287E-01 O.OOOE+OO 1. 001E+OO 2.785E·01 
34 -4.000E+01 ·2.000E+01 1.000E+02 5 0 4.097E·01 8.465E·01 ·3.399E·01 O.OOOE+OO 1.001E+OO 9.097E-01 
35 -4.000E+01 · 2.000E+01 1.000E+02 5 0 -4.048£-02 8.831E·01 4.675E-01 O.OOOE+OO 1.001E+OO 3. 360E·01 
36 -4 .000E+01 ·2.000E+01 1.000E+02 5 0 3.371E·01 ·9.269E·01 ·1.652E·01 O. OOOE+OO 1.001E+OO 6.376£-01 
37 ·4.000E+01 · 2.000E+01 1.000E+02 5 0 ·1.867E-01 9. 756E·01 ·1.155E·01 O.OOOE+OO 1.001E+OO 2. 186c+OO 
38 · 4.000E+01 ·2.000E+01 1.000E+02 5 0 ·2.616E· 01 2.336E· 01 ·9.365E·01 O.OOOE+OO 1.001E+OO 7.314E·01 
39 -4 . 000E+01 ·2.000E+01 1.000E+02 5 0 9. 780E·01 · 7.641E·02 ·1.939E·01 O.OOOE+OO 1.001E+OO 2.997E-01 
40 -4.000E+01 ·2.000E+01 1.000E+02 5 0 2.580E·01 ·7.076E·01 6.578E·01 O.OOOE+OO 1.001E+OO 1.444E+OO 
41 ·4.000E+01 ·2.000E+01 1.000E+02 5 0 ·3.212E·01 ·7.678E·01 ·5.543E·01 O.OOOE+OO 1. 001E+OO 1.914E+OO 
42 -4.000E+01 ·2.000E+01 1.000E+02 5 0 5.039E·01 ·1.460E·01 8.513E·01 O.OOOE+OO 1.001E+OO 1.502E+OO 
43 ·4.000E+01 ·2.000E+01 1.000E+02 5 0 6.080E · 01 5 .487E·01 5.738E-01 O.OOOE+OO 1.001E+OO 5.971E+OO 
44 ·4.000E+01 ·2.000E+01 1 .OOOE+02 5 0 ·2.932E·01 9.304E·01 · 2.199E·01 O.OOOE+OO 1.001E+OO 1 .827E+OO 
45 ·4.000E+01 ·2.000E+01 1.000E+02 5 0 ·8.475E· 01 ·3.993E·01 ·3.497E·01 O.OOOE+OO 1.001E+OO 1.928E+OO 
46 -4.000E+01 ·2.000E+01 1.000E+02 5 0 1.200E·01 ·9.195E·01 ·3.743E·01 O.OOOE+OO 1.001E+OO 1.351E+OO 
47 -4.000E+01 ·2.000E+01 1.000E+02 5 0 7.085E·01 5.879E·01 3.904E·01 O.OOOE+OO 1.001E+OO 2.288E+OO 
48 ·4.000E+01 ·2.000E+01 1 .OOOE+02 5 0 4.261£ -01 9.046E·01 9.254E·03 O.OOOE+OO 1.001E+OO 1 .230E+OO 
49 · 4.000E+01 ·2 . 000E+01 1 .OOOE+02 5 0 5.431E·01 4.270E·01 ·7.230E·01 O.OOOE+OO 1. 001E+OO 1.433E+OO 
50 · 4.000E+01 ·2 .000E+01 1.000E+02 5 0 ·1.053E·01 ·9.805E·01 1.658E·01 O.OOOE+OO 1.001E+OO 6.572E · 01 

cycle lc(col l is ion) 1.134512 removal I ifetirne(abs) 1.0416£+04 source points generated 2247 

cycle 2 lc(col l is ion) 1. 042371 removal lifetirne(abs) 1.0647E+04 source points generated 970 

cycle 3 lc(col l i s i on) 0. 995926 removal l ifetime(abs) 1.1966£+04 source points generated 955 

cycle 4 lc(col l is ion) 1.001276 removal I ifetime(abs) 1. 1702E+04 source points generated 987 

cycle 5 lc(col l is i on) 1.020171 removal Ii fet irne(abs) 1.2050E+04 source points generated 1018 

source distribution written to file srctp cycle= 5 

cycle 6 lc(col l is ion) 0. 947635 removal l ifetime(abs) 1 .1733E+04 source points generated 991 

estimator cycle 7 ave of 2 cycles coo-bin.at ion siq:,le average coot>ined average corr 
k(collision) 1.006909 o.9m72 o.o3o3 k(col/abs) 0.000000 0.0000 0.000000 0.0000 0.0000 
k(absorption) 0.982952 o.990614 o.oon lc(abs/tlc ln) 0.000000 0.0000 0.000000 0.0000 0.0000 
lc(trlc length) 1.008874 0.978675 0.0309 lc(tk In/col) 0.000000 0.0000 0.000000 0.0000 0.0000 
rem life(col) 1.2469E+04 1.2037E+04 0.0358 
rem life(abs) 1.2113E+04 1.1923E+04 0.0159 l ife(col/abs) O.OOOOE+OO 0.0000 O.OOOOE+OO 0.0000 0.0000 
source points generated 1021 

estimator cycle 8 ave of 3 cycles coot>in.ation siq:,le average coobined average corr 
lc(col l is ion) 0.968837 0.974460 0.0178 k(col/abs) 0.978097 0.0088 0.979566 0.0107 -0.2948 
lc(absorption) 0.963970 0.981733 0.0101 k(abs/tk In) 0.979211 0.0087 0.980217 0. 0103 -0.3417 
lc(trlc length) o.9nno 0.976690 0.0180 k( tk In/col) 0.975575 0.0179 0.965327 0.0356 0.9988 
rem life(col) 1. 1556E+04 1.18m•04 0.0249 
rem life(abs) 1.1734E+04 1.1860E+04 0.0106 life(col/abs) 1.1869E+04 0.0178 1.1847E+04 0.0013 0.9987 
source points generated 937 

source distribution written to file srctp cycle• a 

estimator cycle 9 ave of 4 cycles ccnbination silll)le average ccnbined average corr 
lc(collision) 0.964367 0.971937 0.0129 k(col/abs) 0.971631 0.0091 0.971632 0.0112 0.0057 
lc(absorption) 0.940102 0.971325 0.0129 k(abs/tlc ln) o.9n436 0.0093 0.972414 0.0114 0.0184 
k(trlc length) 0.964119 0.973547 0.0131 lc(tlc ln/col) 0.972742 0.0130 o.965358 0.01n 0.9978 
rem life(col) 1 .2375E+04 1.2001E+04 0.0203 lc(col/abs/tlc In) 0.972270 0.0097 0.966186 0.0218 
rem life(abs) 1.2483E+04 1.2016E+04 0.0149 l ife(col/abJ) 1.2009E+04 0.0170 1.2021E•04 0.01n 0.8703 
source points generated 978 

estimator cycle 10 ave of 5 cycles ccnbination siq:,le average ccnbined average corr 
k(collision) 0.976621 o.9n874 0.0100 k(col/abs) 0.970957 0.0071 0.971004 0.0082 ·0.0164 
lc(absorption) 0.959905 0.969041 0.0103 k(abs/tk ln) o.9n159 o.oon o.9n135 0.0084 ·0.0216 
lc(trlt length) 0.982193 o.9752n 0.0103 lc(tlc In/col) 0.974075 0.0102 0.967059 0.0126 0.9950 
rem life(col) 1.2416£+04 1.2084E+04 0.0171 lc(col/abs/tlc ln) 0.972397 0.0075 0.968586 0.0152 
rem I ife(abs) 1 .2305E+04 1.2074E+04 0.0125 l ife(col/abs) 1.2079E+04 0.0144 1.2068E+04 0.0136 0.8902 
source points generated 991 

estimator cycle 11 ave of 6 cyclH coat>ination silll)le average ccnbined average corr 
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k(collision) 0.931973 0.966057 0.0108 le(col/abs) 0.967600 0.0068 0.967971 0. 0074 -0.0206 

lc(absorption) 0.969653 0.969143 0. 0084 le(abs/tlc ln) 0.968550 0.0070 0.968719 0.0075 -0 .0245 

lc(trk length) 0.931357 0.967957 0.0114 le(tlc ln/col) 0.967007 0.0111 0.956014 0.0112 0.9970 

rem life (col) 1. 1991E+04 1.2069E+04 0.0140 lc(col/abs/tlc ln) 0.967719 0. 0078 0.963754 0.0115 

rem l ife (abs) 1. 2135E+04 1.2084E+04 0.0102 l ife(col/abs) 1.2076E+04 0.0117 1.2090E+04 0.0109 0.8757 

source points generated 1004 

source distribution written to file srctp cycle= 11 

est imato r cycle 12 ave of 7 cycles corrbinat ion si~le average corrbined average corr 

k(collision) 0.990209 0.969507 0.0098 lc(col/abs) 0.969565 0.0061 0.969583 0.0063 0.0061 

lc(abso rptioo) o.9n506 0.969624 0.0071 le(abs/tlc ln) 0.970645 0.0063 0.970281 0.0064 0.0031 

le(trlc length) 0.993927 0.971667 0.0103 le(tlc In/col) 0.970587 0.0100 0.956577 0.0097 0.9973 

rem life (c ol) 1. 1865E+04 1.2040E+04 0.0121 lc(col/abs/tlc ln) 0.970266 0.0071 0.964309 0.0102 

rem life (abs) 1.1652E+04 1.2022E+04 0.0101 l ife(col/abs) 1.2031E+04 0.0106 1.2022E+04 0.0110 0.8401 

source points generated 1051 

estimator cycle 13 ave of 8 cycles corrbinatioo si~le average corrbined average corr 

lc(col l is ion) 0.978307 0.970607 0.0086 le(col/abs) 0.970770 0.0054 0.970820 0.0056 0.0342 

lc( abso rption) 0.980096 0.970933 0.0063 le( abs/tic ln) o.9n129 0.0056 0.971692 0.0057 0.0431 

le ( tr le l eng th ) 0.984934 0.973325 0.0091 le(tlc ln/col) 0.971966 0.0088 0.958165 0.0086 0. 9958 

r em lif e(col) 1 .1713E+04 1.1999E+04 0.0111 lc(col/abs/tle ln) 0.971622 0.0063 0.964451 0.0086 

rem life (abs) 1. 1820E+04 1 .1997E+04 0.0090 l ife(col/abs) 1.1998E+04 0.0096 1.1997E+04 0.0097 0.8491 

source points generated 985 

estimator cycle 14 ave of 9 cycles corrbination si~le average corrbined average corr 

lc(col l is ion) 0.937943 0. 966978 0. 0085 le(col/abs) 0.969109 0.0051 0.969945 0.0050 0.0054 

lc(absorption) 0.973699 0.971240 0.0056 le(abs/tlc ln) 0.970392 0.0053 0.970768 0.0051 0.0139 

lc(trlc length) 0.939291 0.969543 0.0089 lc(tlc ln/col) 0.968261 0.0087 0.953629 0.0082 0.9966 

rem life(col) 1.2492E+04 1.2054E+04 0.01 07 le(col/abs/tlc ln) 0.969254 0.0061 0.963540 0.0079 

rem l ife ( abs ) 1 .2375E+04 1.2039E+04 0.0086 l ife(co l/abs) 1.2046E+04 0.0094 1.2036E+04 0.0092 0.8747 

source points generated 1028 

source dis t r ibu tion written to file srctp cycle = 14 

estimator cycle 15 ave of 10 cycles corrbinatioo si~le average corrbined average corr 

lc(col l is ion) 0.974644 0.967744 0.0076 lc(col/abs) 0.970908 0.0049 0.971793 0.0050 0.0573 

lc(absorption) 0.999553 0.974071 0.0058 lc(abs/tlc ln) 0.971794 0.0049 o.9n511 0.0050 0.0102 

lc(trle length) 0.969270 0.969516 0.0080 lc(tlc ln/col) 0.968630 0.0078 0.964259 0.0078 0.9908 

rem life (col) 1. 1449E+04 1.1993E+04 0.0109 lc(col/abs/tlc ln) 0.970444 0.0056 0.972603 0.0066 
rem life(abs) 1.1680E+04 1.2003E+04 0.0083 life(col/abs) 1.1998E+04 0.0093 1.2007E+04 0.0085 0.8899 
source points generated 1027 

estimator cycle 16 ave of 11 cycles corrbination si~le average carbined average corr 

lc(collision) 0.957302 0.966795 0.0069 lc(col/abs) 0.970999 0.0044 o.9noso 0.0045 0.0246 
lc(absorption) 0.986517 0.975203 0.0053 lc(abs/tlc ln) 0.971653 0.0045 o.9n713 0.0045 -0.0333 

lc(trlc length) 0.953980 0.968104 0.0074 lc(tlc ln/col > 0.9674'.9 0.0071 0.964201 0.0070 0.9894 
rem life(col) 1.2722E+04 1.2059E+04 0.0112 lc(col/abs/tlc ln) 0.970034 0.0051 0.972953 0.0058 
rem life(abs) 1. 2746E+04 1.2071E+04 0.0093 l ife(col/abs) 1.2065E+04 0.0101 1.2075E+04 0.0096 0.9146 
source points generated 981 

estimator cycle 17 ave of 12 cycles corrbination sin-.:,le average corrbined average corr 

le(collision) 0. 994833 0.969132 0.0068 lc(col/abs) 0.971323 0.0041 0.971841 0.0041 ·0.0978 
k(absorption) 0. 954939 0.973514 0.0052 lc(abs/tlc ln) 0.971654 0.0041 o. 972129 0.0041 -0.1145 
le(trlc length) 0.988387 0.969794 0.0069 lc(tlc ln/col) 0.969463 0.0068 0.968912 0.0071 0.9843 
rem life(col) 1.2614E+04 1.2106E+04 0.0109 lc(col/abs/tlc ln) 0.970813 0.0047 0.971957 0.0044 
rem life(abs) 1.2526E+04 1.2109E+04 0.0091 life(col/abs) 1.2107E+04 0.0098 1.2110E+04 0.0092 0.9250 
source points generated 1070 

source distribution written to ffle srctp cycle• 17 

est imator cycle 18 ave of 13 cycles corrbinat ion siq:,le average corrbined average corr 

lc(col l is ion) 0.965586 0.968859 0.0062 lc(col/abs) 0.970641 0.0038 0.971027 0.0039 -0.0848 
lc(absorption) 0.959333 0.972423 0.0049 lc(abs/tlc ln) 0.970846 0.0039 0.971225 0.0039 ·0.0917 
le(trle length) 0.962971 0.969269 0.0064 lc(tlc ln/col) 0.969064 0.0063 0.968707 0.0065 0.9836 
rem life(col) 1.3268E+04 1.2195E+04 0.0124 lc(col/abs/tlc ln) 0.970184 0.0044 0.971022 0.0041 
rem l ife(abs) 1.3137E+04 1.2188E+04 0.0105 l ife(col/abs) 1.2191E+04 0.0113 1.2181E+04 0.0104 0.9520 
source points generated 987 

estimator cycle 19 ave of 14 cycles conbination si~le average conbined average corr 

lc(collision) 0.948043 o.9673n 0.0060 lc(col/abs) 0.968930 0.0039 0.969222 0.0040 0.0284 
le(absorption) 0.945320 0.970487 0.0050 lc(abs/tk ln) 0.969191 0.0040 0.969459 0.0040 0.0118 
lc(trle length) 0. 950021 0.967894 0.0061 lc(tk ln/col) 0.967633 0.0060 0.967261 0.0062 0.9843 
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rem life(col) 1.2610E+04 1.2225E+04 0.0117 k(col/abs/tlc ln) 0.968585 0.0044 0.969313 0.0043 
rem life(abs) 1.2445E+04 1.2206E+04 0.0098 l i fe(col/abs) 1.2215E+04 0.0106 1.2190E+04 0.0097 0.9521 
source points generated 984 

estimator cycle 20 ave of 15 cycles coobination si~le average coobined average corr 
k(collision) 0.9TT176 0. 968026 0.0056 k(col/abs) 0.968423 0.0037 0.968473 0.0038 ·0.0156 
k(absorption) 0.945498 0.968821 0.0049 lc(abs/tlc ln) 0.968845 0.0037 0.968841 0.0038 ·0.0498 
k(trlc length) 0.982504 0.968868 0.0058 lc(tlc ln/col) 0.968447 0.0057 0.967696 0.0058 0.9832 
rem l i fe(col) 1.2331E+04 1.2232E+04 0. 0109 lc(col/abs/tlc ln) o.9685n 0.0041 0.968763 0.0041 
rem Li fe(abs) 1.2309E+04 1.2213E+04 0.0092 l ife(col/abs) 1.2222E+04 0.0099 1.2196E+04 0.0090 0.9522 

source points generated 1027 

source distribution written to file srctp cycle = 20 

estimator cycle 21 ave of 16 cycles coobination si~le average coobined average corr 
k(col l is ion) 0.913088 0.964592 0.0064 lc(col/abs) 0.965947 0.0043 0.966360 0.0043 0.1680 

k(absorption) 0.944524 0.967303 0. 0049 lc(abs/tlc ln) 0.966312 0.0044 0.966638 0.0043 0. 1414 
lc(trlc length) 0.912114 0.965321 0.0066 lc(tlc ln/col) 0.964957 0.0064 0.964006 0.0065 0.9885 
rem life(col) 1 .2962E+04 1.22TTE+04 0.0108 lc(col/abs/tlc ln) 0.965739 0.0048 0.966501 0.0046 
rem life(abs) 1 .2754E+04 1.2247E+04 0.0090 l i fe(col/abs) 1.2262E+04 0.0098 1.2215E+04 0.0086 0.9565 
source points generated 978 

estimator cycle 22 ave of 17 cycles coobination si~le average coobined average corr 
k(collision) 0.948174 0.963626 0.0061 lc(col/abs) 0.965512 0.0041 0.966111 0.0041 0.1621 
k(absorption) 0.968926 0.967398 0.0046 lc(abs/tlc ln) 0.965658 0.0041 0.966273 0.0041 0.1326 
k(trlc length) 0.941452 0.963917 0.0063 k( tic ln/col) o.963m 0.0062 0.963315 0.0062 0.9868 
rem life(col) 1.3061E+04 1.2324E+04 0.0108 lc(col/abs/tlc ln) 0.964981 0.0046 0.966124 0.0043 
rem life(abs) 1.2990E+04 1.2290E+04 0.0091 l ife(col/abs) 1.2307E+04 0.0099 1.2254E+04 0.0087 0.9614 
source points generated 1090 

estimator cycle 23 ave of 18 cycles coobination si~le average coobined average corr 
k(collision) 0.930048 0.961761 0.0060 lc(col/abs) 0. 964268 o. 0041 0.965219 0.0040 0.1991 
k(absorption) 0. 956179 o. 966775 0. 0044 lc(abs/tlc ln) 0.964326 0.0042 0.965354 0.0040 o.1n9 
k(trlc length) o.92no5 0.961878 0.0063 lc(tlc ln/col) 0.961819 0.0062 0.961599 0.0061 0.9881 
rem life(col) 1.2274E+04 1.2321E+04 0.0102 lc(col/abs/tlc ln) 0.963471 0.0046 0.965181 0.0042 
rem life(abs) 1.2289E+04 1.2290E+04 0.0086 life(col/abs) 1.2306E+04 0.0093 1.2257E+04 0.0082 0.9612 
source points generated 950 

source distribution written to file srctp cycle= 23 

estimator cycle 24 ave of 19 cycles coobination sill\'.)le average coobined average corr 
lc(coll is ion) 0.902953 0.958666 0.0066 lc(col/abs) 0.962348 0.0043 0.964339 0.0040 0.2603 
lc(absorption) 0.952638 0.966031 0.0042 lc(abs/tlc ln) 0.962527 0.0044 0.964435 0.0040 0.2334 
k(trlc length) 0.907636 0.959023 0.0067 lc(tk ln/col) 0.958844 0.0066 0.958502 0.0068 0.9892 
rem life(col) 1 .2563E+04 1.2334E+04 0.0097 lc(col/abs/tlc ln) 0.961240 0.0050 0.964544 0.0043 
rem life(abs) 1 .2750E+04 1.2315E+04 0.0084 life(col/abs) 1 • 2324E+04 0. 0089 1 .2300E+04 0.0083 0.9541 
source points generated 980 

estimator cycle 25 ave of 20 cycles coobination sill\'.)le average coobined average corr 
lc(col l is ion) 0.974570 0.959461 0.0063 lc(col/abs) 0.962197 0.0041 0.963514 0.0039 0.2122 
lc(absorption) 0.944087 0.964934 0.0042 lc(abs/tk ln) 0.962197 0.0041 0.963543 0.0039 0.2044 
k(trlc length) 0.96TT67 0.959460 0.0064 kCtk ln/col) 0.959460 0.0063 0.959461 0.0065 0.9875 
rem life(col) 1.2257E+04 1.2330E+04 0.0092 lc(col/abs/tk ln) 0.961285 0.0047 0.963516 0.0041 
rem l ife(abs) 1.2291E+04 1. 2313E+04 0.0079 l i fe(col/abs) 1.2322E+04 0.0085 1.2300E+04 0.0078 0.9539 
source points generated 1069 

estimator cycle 26 ave of 21 cycles coobination siq:,le average coobined average corr 
lc(collision) 0.950822 0.959049 0.0060 lc(col/abs) 0.961418 0.0040 o.9624n 0.0038 0.2233 
lc(absorption) 0.940839 0.963786 0.0041 k(abs/tk ln) 0.961426 0.0040 0.962502 0.0038 0.2148 
lc(trlc length) 0.951164 0.959065 0.0061 lcCtk ln/col) 0.959057 0.0060 0.959048 0.0062 0.9876 
rem life(col) 1.3383E+04 1.2380E+04 0.0096 lc(col/abs/tk ln) 0.960634 0.0045 0.962475 0.0040 
rem l ife(abs) 1.3259E+04 1.2358E+04 0.0084 life(col/abs) 1.2369E+04 0.0089 1.2338E+04 0.0081 0.9623 
source points generated 1019 

source distribution written to file srctp cycle a 26 

estimator cycle 27 ave of 22 cycles coabination siq:,le average conblned average corr 
lc(col lision) 0.925275 0.957514 0.0060 k(col/abs) 0.960222 0.0040 0.961535 0.0038 0.2689 
lc(absorption) 0.944961 0.962931 0.0040 k(abs/tk ln) 0.960293 0.0040 0.961576 0.0038 0.2570 
lc(trlc length) 0.928039 0.957655 0.0060 k(tk ln/col) 0.957584 0.0060 0.957537 0.0061 0.9881 
rem life(col) 1.2961E+04 1.2406E+04 0.0094 k(col/abs/tk ln) 0.959367 0.0045 0.961574 0.0040 
rem l ife(abs) 1.2790E+04 1.2378£+04 0.0081 life(col/abs) 1.2392E+04 0.0087 1 .2348£+04 0.0078 0.9634 
source points generated 1002 
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est ima tor cycle 28 ave of 23 cycles cootiination si~le average coobined average corr 
lc(col l is ion) 0.989192 0.958892 0.0059 k(col/abs) 0.960235 0.0038 0.960768 0.0037 0.1614 
k(a~sorption) 0.931851 0.961579 0.0041 k(abs/tk ln) 0.960228 0.0038 0.960765 0.0037 0.1617 
k( trk length) 0.985754 0.958876 0.0059 k(tlc ln/col) 0. 958884 0. 0058 0.958885 0.0060 0.9883 
rem I if e(col) 1. 2136E+04 1.2395E+04 0.0090 k(col/abs/tlc ln) 0.959782 0.0043 0.960763 0.0038 
rem life (abs) 1.2286E+04 1.2374E+04 0.0078 l ife(col/abs) 1 . 2384E+04 0. 0083 1.2353E+04 0.0075 0.9617 
source points generated 1101 

estimator cycle 29 ave of 24 cycles cootiination si~le average cootiined average corr 
lc(col l is ion) 0.936007 0.957938 0.0057 k(col/abs) 0.959607 0.0037 0.960298 0.0036 0.1723 
lc(absorption) 0.954294 0.961276 0.0040 k(abs/tlc ln) 0.959513 0.0038 0.960257 0.0036 0.1741 
k(trlc l ength) 0.931854 0.957750 0.0057 lc(tlc ln/col > o. 957844 0.0057 0.957901 0.0058 0.9883 
rem life(col) 1 .2107E+04 1.2383E+04 0.0087 k(col/abs/tlc ln) 0.958988 0.0042 0.960299 0.0037 
rem life(abs) 1 .2290E+04 1.2370E+04 0.0074 l i fe(col/abs) 1.2377E+04 0.0080 1.2359E+04 0.0071 0. 9592 
source points generated 946 

source distr ibution written to file srctp cycle• 29 

estimator cycle 30 ave of 25 cycles cootiination si~le average cootiined average corr 
k(col l is ion) 0.927171 0. 956707 0.0056 k(col/abs) 0.958785 0.0037 0.959709 0.0035 0.1924 
k(absorption) 0.950962 0.960863 0. 0038 k(abs/tlc ln) 0.958755 0.0037 0.959696 0.0035 0.1924 
k(trlc length) 0.930162 0.956647 0.0056 lc(tlc ln/col) o.9566n 0.0056 0.956681 0.0057 0.9885 
rem life(col) 1 .2713E+04 1.2396E+04 0.0084 k(col/abs/tlc ln) 0. 958073 0.0042 0.959698 0.0036 
rem life(abs) 1.3120E+04 1.2400E+04 0.0075 l ife(col/abs) 1.2398£+04 0.0078 1.2402E+04 0.0076 0.9417 
source point s generated 1018 

est ima tor cycle 31 ave of 26 cycles cootiination si~le average cootiined average corr 
lc(col l is ion) 0.947854 0. 956367 0.0054 lc(col/abs) 0.959124 0.0036 0.960209 0.0034 0.1663 
k( absorption) 0.987331 0.961881 0.0038 lc(abs/tlc ln) 0.959043 0.0036 0.960161 0.0034 0.1605 
lc(trk length) 0.945133 0.956204 0.0054 lc(tlc ln/col) 0.956285 0.0054 0.956307 0.0055 0.9884 
rem life(col) 1. 1756E+04 1.2371E+04 0. 0083 lc(col/abs/tlc ln) o. 958151 0 .0040 0.960168 0.0036 
rem l i fe(abs) 1. 1940E+04 1.2383E+04 0.0074 l ife(col/abs) 1.2377E•04 o.oon 1.2388E+04 0.0074 0.9434 
source po ints generated 996 

est ima tor cycle 32 ave of 27 cycles cootiination si~le average coobined average corr 
lc(col l is ion) 0.932821 0. 955495 0.0053 lc(col/abs) 0.959242 0.0034 0.960503 0. 0033 0. 1047 
lc(absorption) 0.991787 0.962989 0.0038 lc(abs/tk ln) 0.959215 0.0034 0.960486 0.0033 0.1063 
k( trk length) 0.935598 0.955441 0.0053 lc(tlc ln/col) 0.955468 0.0053 0.955467 0. 0054 0.9885 
rem life(col) 1. 1993E+04 1.2357E+04 0.0081 k(col/abs/tlc ln) 0.957975 0.0039 0.960486 0.0035 
rem life(abs) 1.2209E+04 1.2376E+04 0.0071 l ife(col/abs) 1.2367E+04 0.0075 1.2385E+04 0.0071 0.9419 
source points generated 984 

source distr ibution written to file srctp cycle= 32 

estimator cycle 33 ave of 28 cycles coobiNtion siq>le average cootiined average corr 
lc(col l i s ion) 0.935880 0.954794 0. 0052 lc(col/abs) 0.959081 0.0033 0.960518 0.0032 0.0881 
k(absorption) 0.973594 0.963368 0.0037 lc(abs/tlc ln) 0. 959098 0. 0033 0.960523 0.0032 0.0917 
lc(trlc length) 0.938278 0.954828 0.0051 k(tlc ln/col) 0.954811 0.0051 0.954815 0.0052 0.9885 
rem life(col) 1.1035E+04 1. 2310E+04 0.0087 lc(col/abs/tlc ln) 0.957663 0.0037 0.960509 0.0034 
rem l ife(abs) 1.1327E+04 1.2339E+04 0.0075 l ife(col/abs) 1.2324E+04 0. 0080 1.2360E+04 0.0074 0.9514 
source points generated 1039 

est imator cycle 34 ave of 29 cycles CCl!Cil\8tion si~le average cootiined average corr 
k(coll ision) 0.974637 0.955479 0.0050 lc(col/abs) 0.959147 0.0032 0. 960338 0.0031 0.0636 
k(absorption) 0.947330 0.962815 0.0036 lc(abs/tlc ln) D.959181 0.0032 0.960358 0.0031 0.0659 
k(trlc length) 0.975669 0.955547 0.0050 k(tlc ln/col) 0.955513 0.0050 0.955518 0.0051 0.9887 
rem life(col) 1.2193E+04 1.2306E+04 0.0084 lc(col/abs/tlc ln) 0.957947 0.0036 0.960337 0.0032 
rem life(abs) 1.2340E+04 1.2339E+04 0.0073 l ife(col/abs) 1.2322E+04 o.oon 1.2363E+04 0.0071 0.9507 
source points generated 1013 

est imator cycle 35 ave of 30 cycles coot,ination siq,le average coot,ined average corr 
k(collision) 0.901173 0.953668 0.0052 lc(col/abs) 0.958467 0.0032 0.960213 0.0030 0.0109 
k(absorption) 0.976319 0.963265 0.0035 lc(abs/tlc ln) 0.958568 0.0032 0.960241 0.0030 0.0166 
k(trlc length) 0.905266 0.953871 0.0052 lc(tlc ln/col) 0.953769 0.0052 0.953878 0.0053 0.9898 
rem life(col) 1. 1970E+04 1.2295E+04 0.0082 lc(col/abs/tlc ln) 0.956935 0.0037 0.960221 0.0032 
rem life(abs) 1 .2502E+04 1.2344E+04 0.0070 l ife(col/abs) 1.2320E+04 0.0075 1.2369E+04 0.0070 0.9360 
source points generated 882 

source distribution written to file src:tp cycle • 35 

estimator cycle 36 ave of 31 cycles coot,ination si~le average c011Cined average corr 
k(col l is ion) 0.969421 0.954176 0.0051 lc(c:ol/abs) 0.958840 0.0031 0.960561 0.0029 0.0183 
lc(absorption) 0.970645 0.963503 0.0034 lc(abs/tlc ln) 0.958998 0.0031 0.960640 0.0029 0.0257 

C-14 
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k(trl: length) 
rem l i fe(col) 
rem life(abs) 
source points 

0.973148 
1. 194&+04 
1. 2108E+04 

generated 1084 

0.954492 0.0050 
1.2284E+04 0.0080 
1.2337E+04 0.0068 

est imator· cycle 37 ave of 32 cycles 
k(collision) 0.979894 
k(absorption) 0.969358 
k(trk length) 0.9TT619 
rem l i fe(col) 1.2527E+04 
rem life(abs) 1.2508E+04 
source points generated 1011 

0.954980 0.0050 
0.963686 0.0033 
0.955215 0.0049 

1.2291E•04 o.oon 
1 . 2342E+04 0. 0066 

est imator cycle 38 ave of 33 cycles 
k(coll i sion) 0.997974 
k(absorption) 0.955769 
k(trk l ength) 0. 992397 
rem life(col) 1.3564E+04 
rem life(abs) 1.3477E+04 
source points generated 1015 

0.956283 0.0050 
0.963446 0.0032 
0.956342 0.0049 

1.2330E+04 0.0081 
1.2376E+04 0.0070 

source distr ibution written to file srctp 

est ima tor cycle 39 
k(collision) 0.964389 
k(absorpt i on) 0.966915 
kCtrk l ength) 0.969760 
rem life(col) 1.2585E+04 
rem life(abs) 1.2760E+04 

ave of 34 cycles 
0.956521 0.0049 
0.963548 0.0031 
0.956736 0.0048 

1. 2337E+04 0. 0079 
1.238&+04 0.0068 

source points generated 957 

i:(ti: ln/col) 
k(col/abs/tk ln) 
life(col / abs) 

coobination 
k(col/abs) 
k(abs/tk ln) 
kC tk ln/col) 
i:(col/abs/tk In) 
life(col/abs) 

coobination 
k(col/abs) 
k(abs/tk ln) 
kCtk lntcol) 
k(col/abs/tk ln) 
l ife(col/abs) 

cycle • 38 

coobination 
k(col/abs) 
i:(abs/tk In) 
k(tk ln/col) 
k(col/abs/tk ln) 
l ife(col/abs) 

0.954334 0.0050 
0. 957391 0. 0036 

1.2310E+04 0.0073 

sirrple average 
0.959333 0.0030 
0.959450 0.0030 
0.955098 0.0049 
0.957960 0.0035 

1.2317E+04 0.0071 

sirrple average 
0.959864 0.0030 
0.959894 0,0030 
0.956312 0.0050 
0. 958690 0. 0035 

1.2353E+04 0.0074 

sirrple average 
0.960035 0.0029 
0.960142 0.0029 
0. 956629 0. 0048 
0.958935 0.0034 

1.2363E+04 0.0073 

************************************************************ ................... . 
d~ no. 2 on file rll'ltpe nps " 40415 

est ima tor cycle 40 ave of 35 cycles 
k(coll isi on) 0.905938 
k(absorption) 0.935207 
k(trk length) 0.912021 
rem life(col) 1.2208E+04 
rem life(abs) 1.261&+04 
source points generated 947 

0. 955076 0. 0050 
0.962738 0.0032 
0.955459 0.0048 

1.2334E•04 o.oon 
1.2394E+04 0.0066 

estimator cycle 41 ave of 36 cycles 
k(collision) 1.000239 
k(absorption) 0.9m85 
k(trk length) 1.000411 
rem life(col) 1.3403E+04 
rem life(abs) 1.28nE+04 
source points generated 1108 

0.956331 0.0050 
0. 963151 0. 0031 
0.956708 0.0049 

1.2363E+04 0.0078 
1.2408E+04 0.0065 

source distribution written to file srctp 

estimator cycle 42 
k(collision) 0.969563 
k(absorption) 0.984474 
k(trl: length) 0.970990 
rena life(col) 1.1875E+04 
rena life(abs) 1.1894E+04 

ave of 37 cycles 
0.956688 0. 0049 
o.963n7 0.0031 
0.957094 0.0048 

1.2350E•04 o.oon 
1.2394E+04 0.0065 

source points generated 991 

estimator cycle 43 
i:(collision) 0.984428 
k(absorption) 0.973521 
k(trk length) 0.983102 
rem life(col) 1.1253E+04 

ave of 38 cycles 
0.957418 0.0048 
0.963985 0.0030 
0.957n8 0.0047 

rem life(abs) 1.1434E+04 
source points generated 1015 

1.2321E+04 0.0079 
1.236&+04 0.0066 

estimator 
k(col l is ion) 
k(absorption) 
k(trk length) 

cycle 44 
0.945266 
0.971352 
0.938592 

ave of 39 cycles 
0.957107 0.0047 
0.964174 0.0029 
o.95n86 0.0046 

Ctll • 15. 11 

coobination 
i:(col/abs) 
k(abs/tk In) 
k(tk In/col) 
i:(col/abs/tk ln) 
l i fe(col/abs) 

coobination 
k(col/abs) 
k(abs/tk ln) 
k(tk ln/col) 
k(col/abs/tk ln) 
l ife(col/abs) 

cycle• 41 

coobination 
l:(col/abs) 
k(abs/tlt ln) 
k(tlt In/col) 
k(col/abs/tlt ln) 
lffe(col/abs) 

cOllbiNtion 
k(col/al») 
k(abs/tlt ln) 
k(tk In/col) 
k(col/abs/tlt ln) 
l ife(col/abs) 

cOllbiNtion 
lc(col/abs) 
l:(abs/tk ln) 
lc(tlt In/col) 

C-15 

sia,>le average 
0.958907 0.0031 
0.959099 0.0030 
0.955268 0.0049 
o.95m8 0.0035 

1.2364E+04 0.0070 

sirrple average 
0.959741 0.0031 
0.959929 0.0030 
0.956519 0.0049 
0.958730 0.0036 

1.2385E+04 0.0071 

siq:,le average 
0.960208 0.0030 
0.960410 0.0030 
0.956891 0.0048 
0.959170 0.0035 

1.2372£+04 0.0070 

si8"le average 
0.960702 0.0030 
0.960881 0.0030 
0.957598 0.0047 
o.959n7 0.0034 

1.2345E+04 0.0071 

sfrrple average 
0.960640 0.0029 
0.960730 0.0029 
0.957196 0.0046 

0.954458 0.0051 
0.960581 0.0031 

1.2364E+04 0.0068 

cOllbined average 
0.961003 0. 0029 
0.961046 0.0029 
0.955220 0.0050 
0.961018 0.0030 

1.2369E+04 0.0066 

coobined average 
0.961319 0.0028 
0. 961289 0.0028 
0.956368 0.0050 
0.961290 0.0029 

1.2407E+04 0.0068 

cOllbined average 
0.961466 0.0027 
0.961493 0.0027 
0.956799 0.0049 
0.961474 0.0028 

1.241&+04 0.0067 

coabined average 
0.960633 0.0028 
0.960657 0.0028 
0.955741 0.0049 
0.960n2 0.0029 

1.2423E+04 0.0066 

carbined average 
0.961407 0.0028 
0.961437 0.0028 
0.956991 0.0049 
0.961502 0.0029 

1.2432E+04 0.0064 

carbined average 
0.961898 0.0026 
0.961937 0.0028 
0.957387 0.0048 
0.961996 0.0029 

1.2417E+04 0.0064 

carbined average 
0.962324 0.0027 
0.962350 0.0027 
0.958066 0.0047 
0.962411 0.0028 

1.2397E+04 0.0065 

carbfned average 
0.962378 0.0027 
0.962358 0.0027 
0.957379 0.0046 

0.9897 

0.9364 

corr 
0.0276 
0.0341 
0.9898 

0.9366 

corr 
0.0056 
0.0146 
0.9899 

0.9463 

corr 
0.0074 
0.0175 
0.9894 

0.9453 

corr 
0.0875 
0.0894 
0.9898 

0.9384 

corr 
0.1198 
0.1222 
0.9905 

0.9312 

corr 
0.1320 
0.1359 
0.9906 

o. 9323 

corr 
0.1439 
0.1473 
0.9908 

0.9385 

corr 
0.1386 
0.1386 
0.9899 
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rem l i fe(col) 1.2038E+04 1.2314E•04 o.oon lc(col/abs/tlc In) 0.959522 0.0034 
rem life(abs) 1 .1987E+04 1.2359E+04 0.0065 I ife(col/abs) 1.2336E+04 0.0070 
source points generated 951 

source distribution written to file srctp cycle = 44 

estimator cycle 45 ave of 40 cyc les coobinatioo siAllle average 
lc.(collision) 0.979132 0.957657 0.0046 lc(col/abs) 0.960263 0.0029 
lc(absorpt ion) 0.911964 0.962868 0.0032 lc(abs/tlc In) 0.960321 0.0028 
lc.(trlc length) 0.976813 o.95m4 0.0045 lc(tlc In/col) 0.957716 0.0045 
rem life(col) 1 .4438E+04 1 .2367E+04 0.0086 lc.(col/abs/tlc In) 0.959433 0.0033 
rem tife(abs) 1 .3839E+04 1 .2396E+04 0.0070 life(col/abs) 1.2381E+04 0.0077 
source points generated 1002 

estimator. cycle 46 ave of 41 cycles coobinat i oo siAllle average 
lc.(collision) 0.933926 0.957079 0.0045 lc(col/abs) 0.959852 0.0028 
k(absorption) 0. 95294 7 0.962626 0.0031 lc(abs/tlc In) 0.960023 0.0028 
k(trlc length) 0.943234 0.957420 0.0044 lc(tlc In/col) 0.957249 0.0045 
rem life(col) 1 .2617E+04 1 .2373E+04 0.0084 lc(col/abs/tlc In) 0.959041 0.0032 
rem life(abs) 1.2502E+04 1 .2398E+04 0.0068 I ife(col/abs) 1 • 2386E+04 0. 0075 
source points generated 966 

estimator cycle 47 ave of 42 cycles coobinatioo siAllle average 
lc.(collision) 0.918363 0.956157 0.0045 lc(col/abs) 0.959008 0.0029 
lc.(absorption) 0.930369 0.961858 0.0031 lc(abs/tlc In) 0.959195 0.0029 
lc(trlc length) 0.920122 0.956532 0.0044 lc(tlc In/col) 0.956344 0.0045 
rem life(col) 1.2668E+04 1.2380E+04 0.0082 k(col/abs/tlc In) 0.958182 0.0033 
rem life(abs) 1.2554E+04 1.2402E+04 0.0067 life(col/abs) 1.2391E+04 0.0073 
source points generated 960 

source distribution written to file srctp cycle • 47 

estimator cycle 48 ave of 43 cycles conbinatioo siAlll• average 
lc.(col l is ion) 0.991574 0.956980 0.0045 lc(col/abs) 0.958977 0.0028 
lc.(absorption) 0.923814 0.960974 0.0032 lc(abs/tl: In) 0.959182 0.0028 
lc.(trlc length) 0.993448 0.957390 0.0044 lc(tl: In/col) 0.957185 0.0044 
rem life(col) 1 .3232E+04 1.2400E+04 0.0082 lc(col/abs/tlc In) 0.958448 0.0032 
rem life(abs) 1 .2833E+04 1.2412E+04 0.0065 Ii fe(col/abs) 1.2406E+04 0.0073 
source points generated 1034 

estimator cycle 49 ave of 44 cycles coobinatioo SiAllle average 
lc(coll is ion) 0.931042 0.956391 0.0044 lc(col/abs) 0.959006 0.0028 
le( abs or pt ion) 0.989475 0.961621 0.0032 lc(abs/tlc In) 0.959217 0.0027 
lc.(trlc length) 0.932001 0.956813 0.0043 lc(tlc In/col) 0.956602 0.0044 
rem life(col) 1.3112E+04 1.2416E+04 0.0081 lc(col/abs/tlc In) 0.958275 0.0031 
rem I ife(abs) 1.3047E+04 1. 2426E+04 0. 0065 I ife(col/abs) 1.2421E+04 0.0072 
source points generated 986 

estimator cycle so ave of 45 cycles coobinatioo siAl)le average 
lc(col l is ion) 0.973473 0.956770 0.0044 lc(col/abs) 0.959216 0.0027 
le( absorption) 0.963462 0.961662 0.0031 lc(ebs/tlc In) 0.959394 0.0027 
lc.(trlc length) 0.970885 0.957126 0.0042 lc(tlc ln/col) 0.956948 0.0043 
rem life(col) 1.3109E+04 1.2432E+04 0.0080 lc(col/abs/tlc In) 0.958519 0.0031 
reni I ife(abs) 1.3092E+04 1.2441E+04 0.0065 Ii fe(col/abs) 1.2436E+04 0.0071 
source points generated 994 

source distribution written to f I le srctp cycle • so 
1probleni SUIJT\8ry 

run terminated when SO lccode cycles were done. 
IXM024 • Single IXM module 5,000g Pu per cell, full tanlt IIIOdel 

0 
neutron creation traclcs 

source 51332 

weight window 0 
cell i111X>rtance 0 
weight cutoff 0 
energy i111X>rtance 0 
dxtran 0 

weight energy 
(per source particle) 

9.7405E·01 2.1043E+OO 

o. o. 
o. o. 
7.0180E·02 5.7564E·05 
o. o. 
o. o. 

neutron loss 

escape 
energy cutoff 
time cutoff 
weight window 
eel l i,rportance 
weight cutoff 
energy i~rtance 
dxtran 

C-16 

traclcs 

371 
0 
0 
0 
0 

50961 
0 
0 

0.962384 0.0028 
1.238SE+04 0.0064 0.9381 

coobined average corr 
0.961244 0.0027 0.0710 
0.961232 0.0027 0.0761 
0. 957843 0. 0045 0.9900 
0.961239 0.0028 

1.2422E+04 0.0065 0.9482 

cootiined average corr 
.0.960922 0.0027 0.0809 
0.960960 0.0027 0.0824 
0.957661 0.0044 0.9889 
0.961029 0.0027 

1.2421E+04 0.0064 0.9479 

cootiined average corr 
0.960136 0.0028 0.1306 
0.960176 0.0027 0.1316 
0.956825 0.0044 0.9894 
0.960272 0.0028 

1.2422E+04 0.0062 0.9478 

coobined average corr 
0.959672 0.0027 0.0678 
0.959760 0.0027 0.0646 
0.957677 0.0044 0.9897 
0.959893 0.0027 

1.2423E+04 0.0060 0.9465 

conbined average corr 
0.959857 0.0027 0.0365 
0.959939 0.0026 0.0332 
0.957117 0.0044 0.9899 
0.960073 0.0027 

1.2436E+04 0.0060 0.9479 

conbined average corr 
0.960022 0.0026 0.0376 
0.960082 0.0026 0.0341 
0.957400 0.0043 0.9899 
0.960198 0.0026 

1.2450E+04 0.0060 0.9490 

01/14/93 15:34:41 
probid • 01/14/93 15:01:59 

weight energy 
(per source particle) 

3.4780E·03 
o. 
o. 
o. 
o. 
7.0135E·02 
o. 
0. 

1.1481E·03 
o. 
o. 
o. 
o. 
3.4724E·05 
o. 
0. 
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forced collisions 
exp. transform 
upscattering 

(n,xn) 
fission 

total 

0 
0 
0 

0 
0 

51332 

n~r of neutrons banKed 

o. 
o. 
o. 

o. 
o. 
1.0442E+OO 

o. 
o. 
3.9923E-07 

o. 
o. 
2.1044E+OO 

neutron tracKS per source particle 
neutron collisions per source particle 

0 
1.0000E+OO 
1.1011E+02 

5652417 
1.0000E+OO 0.0005 

total neutron collisions 
net 111Jltiplication 

cooµ.iter time so far in this r1.n 
conp..iter time in mcrLn 
source particles per minute 
random n~rs generated 

19.30 minutes 
19.28 minutes 

2.6624E+03 
66120491 

range of s~led source weights= 4.4504E·01 to 1.1338E+OO 

forced collisions 
exp. transform 
downscatter i ng 
capture 
loss to (n,xn) 
loss to fission 

0 
0 
0 
0 
0 
0 

total 51332 

average lifetime, shaKes 
escape 5.0941E+04 
capture 1.2194E+04 
capture or escape 1.2332E+04 
any termination 1.4151E+04 

maxirru11 rurber ever in banK 
banK overflows to bacKup file 
field length 
most randolll rurt>ers used was 

1warning. the following cells are bou'lded by cells with neutron iffl)Ortances 
that may be a factor of four or more different. 

0. 
0. 
0. 
6.4426E-01 
o. 
3.2636E-01 
1 .0442E+OO 

cutoffs 

0. 
0. 
2.0800E+OO 
2.2187E·02 
0. 
1.0686E-03 
2.1044E+OO 

tco 1.0000+120 
eco O.OOOOE+OO 
wc1 ·5.0000E-01 
wc2 ·2.5000E·01 

0 
0 
0 

11643 in history 22584 

print table 120 

eel l iffl)Ortance 
maxirrun 

neighbor iffl)Ortance ratio 
minillUll 

neighbor iffl)Ortance ratio 

67 no data available yet for this cell. 
68 no data available yet for this cell. 

1neutron activity in each cell 

1 
2 
3 
4 
s 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

cell 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

·28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

tracKs 
entering 

263 
,on 
2356 
3637 
4218 
3001 
2013 
962 
241 

8904 
326 

1383 
3101 
5313 
6453 
4699 
2555 
1306 
367 

13406 
446 

1895 
40n 
6239 
7124 
5496 
3204 
1389 
394 

14258 
523 

2106 
4148 
6075 
6462 
4306 
2701 
1266 
419 

population collisions collisions 
• weight 

(per history) 

125 
5TT 

1269 
1978 
2339 
1688 
1092 
534 
105 

3422 
144 
n6 

1639 
2885 
3545 
2567 
1444 
709 
151 

5347 
203 

1015 
2149 
3321 
3799 
2852 
1668 
670 
146 

5392 
218 

1133 
2220 
3298 
3586 
2357 
1430 
6TT 
154 

527 
25392 
60581 
91673 

113073 
80033 
55359 
25006 

175 
12978 

630 
32087 
78835 

137906 
167366 
120557 
65144 
31243 

225 
19292 

861 
47881 

103134 
163335 
193014 
137829 
81920 
30322 

313 
20685 

949 
54698 

108517 
161063 
173181 
109740 
69016 
31767 

306 

6.8910E-03 
3.4684E·01 
8.2563E·01 
1.2280E+OO 
1.5215E+OO 
1 .1045E+OO 
7.6589E·01 
3.4423E·01 
2.1803E-03 
1.6674E-01 
8.0433E·03 
4.4254E·01 
1.0783E+OO 
1.8656E+OO 
2.259SE+OO 
1.6n6E+OO 
9.0362E-01 
4.4265E·01 
3.0438E-03 
2.4995E-01 
1.0862E·02 
6.6612E·01 
1.4380E+OO 
2.2133E+OO 
2.6294E+OO 
1.9061E+OO 
1 .1236E+OO 
4.1607E·01 
3.9436E·03 
2.6715E·01 
1.2900E·02 
7.6154E·01 
1.5133E+OO 
2.2021E+OO 
2.3756E+OO 
1.519SE+OO 
9.5217E·01 
4.3838E·01 
3.8385E·03 

rurber 
weighted 

energy 

3.2264E·04 
1.6331E·04 
1.5189E-04 
1.5542E·04 
1.6267E-04 
1.S2nE-04 
1.4960E·04 
1 .4679E-04 
2.2116E-04 
2.5311E·04 
3.1607E·04 
1.3886E-04 
1 .4686E·04 
1.5356E-04 
1.5651E·04 
1 .5661E·04 
1 .5226E·04 
1.6242E·04 
2.1338E·04 
2.6769E·04 
2.6485E·04 
1.5093E·04 
1.5803E·04 
1.5277E·04 
1.4788E·04 
1.4683E·04 
1.4740E·04 
1.4963E·04 
1.6674E·04 
2. 7797E·04 
3.0870E·04 
1.4269E·04 
1.5291E·04 
1.4837E·04 
1.5881E·04 
1 .4708E-04 
1.3555E·04 
1 .6037E-04 
2.4485E·04 

C-17 

flux 
weighted 
energy 

5.4960E·01 
5.6022E·01 
5.0204E-01 
S.2633E·01 
5.3254E·01 
5.2508E-01 
5.0056E-01 
4.9148E-01 
5.1165E·01 
5.1617E·01 
4.9457E·01 
4.6535E·01 
4.8238E·01 
5.0554E-01 
5 .0696E·01 
5.0855E-01 
5.1118E·01 
5.2985E-01 
6.0016E·01 
5.0510E·01 
5.8424E-01 
4.8940E·01 
5.2576E·01 
5.1048E·01 
4.9716E-01 
4.9516E·01 
5.1162E·01 
5.082SE·01 
4.3820E·01 
5.4263E·01 
4.5708E·01 
4.5123E·01 
5.1162E·01 
4.9522E·01 
5.2190E·01 
4.9027E·01 
4.6121E·01 
5.4060E·01 
6.0994E·01 

print table 126 

average 
tracK weight 
(relative) 

7.6940E-01 
7.9764E-01 
7.92nE-01 
7.7129E·01 
7.7321E·01 
7.9n1e-01 
8.0237E-01 
8.0118E-01 
7.5636£-01 
7.4604E·01 
7.7063E·01 
7.9775E·01 
7.9342E·01 
7.78SOE-01 
7.TT42E·01 
8.0328E·01 
8.0469E·01 
8.2038E-01 
7.6230E·01 
7.5502E·01 
7.3432E·01 
8.059SE·01 
8.0742E-01 
7.8360E·01 
7.8158E·01 
7.9945E-01 
7.9680E·01 
8.009SE·01 
7.4388E·01 
7.5514E·01 
7.8517E-01 
8.0628E-01 
8.0569E·01 
7.8802E·01 
7.8605E·01 
7.9903E·01 
7.9931E·01 
8.0411E·01 
7.4180E·01 

average 
track mfp 

(cm) 

2.5595E+OO 
1.6055E+OO 
1.5321E+OO 
1.5658E+OO 
1 .5827E+OO 
1.5480E+OO 
1. 5154E+OO 
1.5141E+OO 
2.3160E+OO 
2.5399E+OO 
2.8824E+OO 
1.4719E+OO 
1.5103E+OO 
1.5380E+OO 
1.5510E+OO 
1.5508E+OO 
1.5279E+OO 
1.5669E+OO 
2.32nE+OO 
2.5983E+OO 
2.6627E+OO 
1.5225E+OO 
1.5775E+OO 
1.5413E+OO 
1.5168E+OO 
1.5125E+OO 
1.5287E+OO 
1.5271E+OO 
2.1nOE+OO 
2.5560E+OO 
2.8606E+OO 
1.4713E+OO 
1.5441E+OO 
1.5148E+OO 
1.5646E+OO 
1.5118E+OO 
1.4512E+OO 
1.5TT6E+OO 
2.8023E+OO 
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l 

40 40 12729 4940 18103 2.3573E·01 2.811&·04 5.3941E·01 7.5953E·01 2.6516E+OO 
41 41 659 274 1243 1.5696E·02 3.0013E·04 5.455&·01 7 .5032E·01 2.6TT1E+OO 
42 42 2911 1556 71230 9.8870E·01 1 .5966€-04 5.282&·01 8.0621E·01 1.5IBE+OO 
43 43 6097 3283 157953 2.2192E+OO 1 . 6470E·04 5.4562E·01 8. 1325E·01 1.5952E+OO 
44 44 8334 4541 226672 3.0719E+OO 1 .4701E-04 5.0154E·01 7.8408E·01 1 .524&+00 
45 45 8999 4875 239168 3.2582E+OO 1 .5539E-04 5.065& · 01 7 .8587E·01 1.5452E+OO 
46 46 7365 3985 196093 2.6790E+OO 1 .5069E·04 5.059&·01 7.9376E-01 1.5359E+OO 
47 47 4714 2533 124959 1. 7240E+OO 1 .5161E-04 5 .1856E·01 8.0094E·01 1.54881:+00 
48 48 1946 1024 46511 6.5164E·01 1. 4875E · 04 4.7831E·01 8.0906E·01 1.5010E+OO 
49 49 528 231 388 4.6631E·03 2.2157E·04 S.2935E·01 7 .3307E·01 2.3841E+OO 
so 50 19727 7681 2TT48 3.6302E·01 2.9049E·04 5.4161E·01 7.5940E·01 2.6402E+OO 
51 51 751 327 1370 1 . 8753E · 02 4.0296E-04 5.3662E·01 7.9301E·01 2.8606E+OO 
52 52 3089 1668 83921 1 .1751E+OO 1 .6095E-04 5.3977E·01 8.1317E-01 1.5909E+OO 
53 53 5868 3122 154212 2.1465E+OO 1.5163E·04 4.9849E·01 8.0549E-01 1.532&+00 
54 54 TT83 4190 211816 2.9002E+OO 1 .4890E·04 5.0434E·01 7.9027E-01 1.5334E+OO 
55 55 7675 4141 208233 2.8224E+OO 1. 5393E·04 5.1658E·01 7.8356E-01 1.5505E+OO 
56 56 6031 3189 147630 2.0428E+OO 1 .5866E-04 5.1753E·01 8.0409E·01 1.5570E+OO 
57 57 4496 2408 123828 1. 7225E+OO 1 .4090E · 04 4.6224E-01 8.0531E·01 1.4715E+OO 
58 58 2062 1098 48347 6. 7745E·01 1.6256E·04 5.3152E·01 8. 1510E·01 1.5761E+OO 
59 59 599 229 460 6.1355E·03 2.4296E·04 4.9702E·01 7.7377E-01 2.3487E+OO 
60 60 16843 6473 23944 3.1079E·01 2. 7882E·04 5.3654E·01 7.6080E·01 2.6606E+OO 
61 61 2571 1229 87659 9.5554E·01 5.2279E·05 2.3454E·01 5.9318E·01 2.1331E+OO 
62 62 47763 19359 733918 8.6520E+OO 7.9512E·05 2.9601E·01 6.4646£-01 2.2621E+OO 
63 63 2880 1389 103317 1.1312E+OO 5.4234E-05 2.3537E·01 5.9593E·01 2.1329E+OO 
64 64 86 57 160 1.2209E·03 3.6356E·05 2.2570E·01 4.1434E·01 1.6233E+OO 
65 65 1111 548 2901 3.8269E-02 1. 0119E·04 3.0039E·01 7.2572E·01 2.3196E+OO 
66 66 1466 7n 4020 5.2615E·02 8.9920E·05 2.6843E·01 7.1369E·01 2.2957E+OO 
67 67 0 0 0 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
68 68 0 0 0 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

total 323187 153701 5652417 7.5557E+01 
1neutron weight balance in each cell external events print table 130 

cell entering source energy time exiting total 
cutoff cutoff 

1 1 4.0433E·03 O.OOOOE+OO 0.0000E+OO O.OOOOE+OO ·3.6250E·03 4.1835E·04 
-2 2 1.2169E·02 5.3382E-03 O.OOOOE+OO O.OOOOE+OO · 1. 3305E · 02 4.2921E·03 
3 3 2.6093E·02 1.2107E-02 O.OOOOE+OO O.OOOOE+OO ·2.8355E·02 9.8448E·03 
4 4 3.9411E·02 1. 7930E-02 O.OOOOE+OO O.OOOOE+OO ·4.2490E·02 1.4851E·02 
5 5 4.1509E·02 2.5629E-02 O.OOOOE+OO O.OOOOE+OO ·4.9351E·02 1. 7787E ·02 
6 6 3.2701E·02 1 .6466E-02 O.OOOOE+OO O.OOOOE+OO -3.5660E·02 1.3507E-02 
7 7 2.1693E·02 1.1654E·02 O.OOOOE+OO O.OOOOE+OO -2.4030E-02 9.3170E·03 
8 8 1.0477E·02 5.2389E·03 O.OOOOE+OO O.OOOOE+OO -1. 1717E-02 3.9990E·03 
9 9 3.5920E·03 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·3.3833E·03 2.0870E·04 

10 10 1.3235E·01 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·1.2023E·01 1.2117E·02 
11 11 4.8602E·03 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·4.2542E·03 6.0602E·04 
12 12 1.6887E-02 5.3075E·03 O.OOOOE+OO O.OOOOE+OO ·1.6862E·02 5.3334E·03 
13 13 3.4877E·02 1. 5211 E · 02 O.OOOOE+OO O.OOOOE+OO ·3.6792E·02 1.3296E·02 
14 14 5.7193E·02 2. 7583E • 02 O.OOOOE+OO O.OOOOE+OO ·6.2700E·02 2.2077E·02 
15 15 6.6349E·02 3.7274E·02 O.OOOOE+OO O.OOOOE+OO ·7.6634E·02 2.6990E·02 
16 16 5.1741E·02 2.5512E·02 O.OOOOE+OO O.OOOOE+OO ·5. 7075E-02 2.0179E·02 
17 17 2.9374E·02 1.2852E·02 O.OOOOE+OO O.OOOOE+OO ·3.0854E·02 1.1373E·02 
18 18 1.4465E·02 6.9807E-03 O.OOOOE+OO O.OOOOE+OO -1.6092E·02 5.3536E·03 
19 19 5.5405E·03 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·5.2724E·03 2.6816E·04 
20 20 2.0159E·01 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO · 1.8375E·01 1.7837E·02 
21 21 6.4735E·03 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -5.6708E·03 8.0271E·04 
22 22 2.1120E·02 1.0115E·02 O.OOOOE+OO O.OOOOE+OO ·2.3634E·02 7.6011E·03 
23 23 4.4357E·02 2.2607E·02 O.OOOOE+OO O.OOOOE+OO -4.9668E·02 1.7296E·02 
24 24 6.6419E·02 3.3868£·02 O.OOOOE+OO O.OOOOE+OO ·7.4210E·02 2.6077E·02 
25 25 7.2760E·02 4.2105E·02 O.OOOOE+OO O.OOOOE+OO -8.4006E·02 3.0859E·02 
26 26 6.0686E·02 2.8831E·02 O.OOOOE+OO O.OOOOE+OO -6.7187E·02 2.2330E·02 
27 27 3.6304E·02 1.6444E·02 O.OOOOE+OO O.OOOOE+OO -3.9727E·02 1.3021E·02 
28 28 1.6194E·02 6. 1689E·03 O.OOOOE+OO O.OOOOE+OO ·1.7426E·02 4.9371E·03 
29 29 5. 7075E • 03 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·5.3631E·03 3.4436E·04 
30 30 2.1332E·01 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO • 1. 9429E ·01 1.9033E·02 
31 31 8.0734E·03 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·7.2711E·03 8.0227E·04 
32 32 2.2843E·02 1 .1784E·02 O.OOOOE+OO O.OOOOE+OO ·2.5640E·02 8.9863E·03 
33 33 4.5551E·02 2.2964E·02 O.OOOOE+OO O.OOOOE+OO -5.0319E·02 1.8196E·02 
34 34 6.5018E·02 3.3366£·02 O.OOOOE+OO O.OOOOE+OO • 7 .1986E-02 2.6398E·02 
35 35 6.3TT6E·02 4. 0975E • 02 O.OOOOE+OO O.OOOOE+OO ·7.6413E·02 2.833&·02 
36 36 4.7595E·02 2.2540E·02 O.OOOOE+OO O.OOOOE+OO -5.1589E·02 1 .8546E·02 
37 37 2.9657E·OZ 1.4072E·02 O.OOOOE+OO O.OOOOE+OO ·3.2024E·OZ 1.1705E·OZ 
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38 38 1.3355E-02 7.0245E·03 O.OOOOE+OO O.OOOOE+OD -1.5034E-02 5.3456€-03 

39 39 6. 1587E-03 O.OOOOE+OO O.OOOOE+OO D.DOOOE+OD ·5.7951E-03 3.6363E-04 
(,0 40 1.9234E-01 O.OOOOE+OO 0.0000E•OO O.DOOOE+OO -1. 7545E-01 1.688&-02 
41 41 9.7881E-03 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -8.6632E-03 1.1250E-03 
42 42 3. 2378E-02 1.5166E-02 O.OOOOE+OO O.OOOOE+OO ·3.5426€-02 1.211&·02 
43 43 6.6040E·02 3.4523E-02 O.OOOOE+OO O.OOOOE+OO -7.395&-02 2.6605E-02 
44 44 8.8390E-02 4.6502E·02 O.OOOOE+OO O.OOOOE+OO ·9.8583E-02 3. 6309E-02 
45 45 9.223&·02 5.1991E·02 O.OOOOE+OO O.OOOOE+OO -1.0591E-01 3.8317E-02 
46 46 7.9072E-02 4.1603E·02 D.OOOOE+OO O.OOOOE+OO ·8.947&·02 3.1197E·02 
47 47 5.0905E·02 2.6552E·02 O.OOOOE+OO O.OOOOE+OO · 5. 7116E · 02 2.0341E·02 
48 48 2.2545E·02 8.7400E·03 O.OOOOE+OO O.OOOOE+OO ·2.3921E-02 7.3640E-03 
49 49 7.6393E-03 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -7.2196E·03 4.1964E-04 
50 so 2.9776E-01 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -2. 7250E-01 2.5259E-02 
51 51 1.1743E-02 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -1 .0654E-02 1.088&-03 

52 52 3.2521E-02 1.9020E·02 O.OOOOE+OO O.OOOOE+OO -3.7466E-02 1.4075E-02 
53 53 6.4059E·02 3.3700E-02 O.OOOOE+OO O.OOOOE+OO -7.2693E-02 2.5066E-02 
54 54 8.2151E-02 4.4869E·02 O.OOOOE+OO O.OOOOE+OO ·9.2997E-02 3.4023E-02 
55 55 7.7741E-02 4.6003E·02 D.OOOOE+OO O.OOOOE+OO -9.0542E·02 3.3202E-02 
56 56 6.7690E-02 3.0306E-02 O.OOOOE+OO D.OOOOE+OO -7.3343E-02 2.4653E-02 
57 57 4.8628E-02 2.6591E·02 O.OOOOE+OO O.OOOOE+OO -5.5406E·02 1.9813E·02 
58 58 2.3444E-02 1.0534E-02 D.OOOOE+OO O.OOOOE+OO -2.5805E-D2 8.1736E·03 
59 59 9.0595E-03 D.OOOOE+OO O.DOOOE+OO O.OOOOE+OO -8.5492E-D3 5.1030E-04 
60 60 2.5525E-01 D.OOOOE+OO O.DOOOE+OO O.OOOOE+OO -2.3283E·01 2.2425E-02 
61 61 3.5425E-02 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -2.5660E·02 9.7654E-03 
62 62 7.0853E-01 D.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·6.2919E-01 7.9332E-02 
63 63 4.0197E-02 O.OOOOE+OO D.OOOOE+OO O.OOOOE+OO -2.9193E-02 1.1004E-02 
64 64 7.0705E-04 D.OOOOE+OO O.DOOOE+OO 0.0000E+OO ·5.3322E-04 1. 7383E·04 
65 65 1.5511E-02 O.OOOOE+OO D.OOOOE+DO O.OOOOE+OO ·1.5193E-02 3.1730E·04 
66 66 2.04m-02 D.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·2.0015E·02 4.620&-04 
67 67 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
68 68 O.OOOOE+OO O.OOOOE+OO O.DOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

total 4.0845E+OO 9.7405E-01 O.OOOOE+OO O.OOOOE+OO ·4.0880E+OO 9. 7057E· 01 
1neutron weight balance in each cell variance reduction events print table 130 

cell weight cell weight energy dxtran forcea exponential total 
window irrportance cutoff irrportance collision transfon1 

1 1 O.OOOOE+OO O.OOOOE+OO 3.1036E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 3.1036€-05 

2 2 O.OOOOE+OO O.OOOOE+OO 1.5857E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 1.5857E-05 

3 3 O.OOOOE+OO O.OOOOE+OO 2.1787E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 2.1787E-05 
4 4 O.OOOOE+OO O.OOOOE+OO ·5.9836€-05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -5.9836E·05 

5 5 O.OOOOE+OO O.OOOOE+OO 1 .8544E-05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 1.8544E-05 

6 6 O.OOOOE+OO O.OOOOE+OO ·5.7046E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -5.7046E-05 

7 7 O.OOOOE+OO O.OOOOE+OO · 4.1855E-05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -4.1855E-05 

8 8 O.OOOOE+OO O.OOOOE+OO 2. 7264E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 2.n64E-05 

9 9 O.OOOOE+OO O.OOOOE+OO -1. 7092E- 05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -1.7092E-05 
10 10 O.OOOOE+OO O.OOOOE+OO ·8.3252E-06 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -8.3252E-06 
11 11 O.OOOOE+OO O.OOOOE+OO ·5. 7217E-05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -s.n11e-os 
12 12 O.OOOOE+OO O.OOOOE+OO ·1.4n9E-05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -1.4729£-05 

13 13 O.OOOOE+OO O.OOOOE+OO -2.9106E-05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -2.9106E-05 
14 14 O.OOOOE+OO O.OOOOE+OO -1.1607E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·1.1607E·OS 
15 15 O.OOOOE+OO O.OOOOE+OO ·2.4939E-05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·2.4939E·OS 
16 16 O.OOOOE+OO O.OOOOE+OO • 1.3319E • 05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -1.3319E-05 
17 17 O.OOOOE+OO O.OOOOE+OO -2.8455E-05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -2.845SE-05 
18 18 O.OOOOE+OO O.OOOOE+OO -1.0099E·OS O.OOOOE+OO O.OOOOE+OO 0,0000E+OO O.OOOOE+OO - 1. 0099E -05 
19 19 O.OOOOE+OO O.OOOOE+OO ·2. 7573E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -2.7'573E-05 
20 20 O.OOOOE+OO O.OOOOE+OO ·3.8770E-05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -3.8770E·05 
21 21 O.OOOOE+OO O.OOOOE+OO 1 .0646E·OS O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 1 .0646E-05 
22 22 O.OOOOE+OO O.OOOOE+OO ·1.8521E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -1.8521E-05 
23 23 O.OOOOE+OO O.OOOOE+OO ·5.6121E-05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -5.6121E-05 
24 24 O.OOOOE+OO O.OOOOE+OO 1.4449E·04 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 1 .4449E-04 
25 25 O.OOOOE+OO O.OOOOE+OO ·2.4141E-05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -2.4141E-05 
26 26 O.OOOOE+OO O.OOOOE+OO 3.8289E·OS O.OOOOE+OO O.OOOOE+OO O.OOOOE+OQ. O.OOOOE+OO 3.8289E·05 
27 27 O.OOOOE+OO O.OOOOE+OO 1.0434E·04 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 1 .0434E-04 
28 28 O.OOOOE+OO O.OOOOE+OO 1.9Sm-o5 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 1. 9577E·05 
29 29 O.OOOOE+OO O.OOOOE+OO 3.0736E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 3.0736£·05 
30 30 O.OOOOE+OO O.OOOOE+OO 2.162&·04 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 2.162&-04 
31 31 O.OOOOE+OO O.OOOOE+OO ·1.7682E-05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·1.7682E·05 
32 32 O.OOOOE+OO O.OOOOE+OO 4.4407E·OS O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 4.4407E·05 
33 33 O.OOOOE+OO O.OOOOE+OO 6.7'578E·OS O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 6.7578E·05 
34 34 O.OOOOE+OO O.OOOOE+OO · 8.2784E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·8.2784E·05 
35 35 O.OOOOE+OO O.OOOOE+OO ·1.0533E·04 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·1.0533E·04 
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36 36 O.OOOOE+OO O.OOOOE+OO 1 .8254E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 1.8254E-05 
37 37 O.OOOOE+OO O.OOOOE+OO 7.0668c·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 7.0668E·OS 
38 38 O.OOOOE+OO O.OOOOE+OO ·3.6731E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·3.6731E·05 
39 39 O.OOOOE+OO O.OOOOE+OO ·5.1379E·06 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·S.1379E·06 
40 40 O.OOOOE+OO O.OOOOE+OO ·1.7573E·04 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·1.7573E·04 
41 41 O.OOOOE+OO O.OOOOE+OO 1.0329E·05 O.OOOOE•OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 1. 0329E·OS 
42 42 O.OOOOE+OO O.OOOOE+OO ·6.4920E·05 O.OOOOE+OO O.DDDDE+DO O.DOOOE+OO O.OOOOE+OO ·6.4920E·OS 
43 43 O.OODOE+OO O.OOOOE+OO · 1. 5639E · D5 O.OOOOE+DO O.ODODE+OO O.OOOOE+OO O.DOOOE+OO ·1.5639E·05 
44 44 O.OOODE+OO O.OOOOE+OO 3.1126E·OS O.OOOOE•DO O.OODOE+OO O.OOOOE+OO O.OOOOE+OO 3.1126E·05 
45 45 O.OOOOE+OO O.OOOOE+OO ·3.3170E·OS O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·3.3170E·05 
46 46 O.OOOOE+OO O.OOOOE+OO 6.9475E·OS O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 6. 94 75E·05 
47 47 O.OOOOE+OO O.OOOOE+OO 2. 7558E·OS O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 2. 7558E·OS 
48 48 O.OOOOE+OO O.OOOOE+OO 1.2982E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 1.2982E·05 
49 49 O.OOOOE+OO O.OOOOE+OO 1.4062E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 1.4062E·05 
50 50 O.OOOOE+OO O.OOOOE+OO 2.1985E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 2.1985E·05 
51 51 O.OOOOE+OO O.OOOOE+OO ·3.7633E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·3.7633E·OS 
52 52 O.OOOOE+OO O.OOOOE+OO ·8.8138E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·8.8138E·05 
53 53 O.OOOOE+OO O.OOOOE+OO ·4.6728E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·4.6728E·05 
54 54 O.OOOOE+OO O.OOOOE+OO 1.0977E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 1.0977E·05 
55 55 O.OOOOE+OO O.OOOOE+OO -7.8158E·OS O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO -7.8158E·05 
56 56 O.OOOOE+OO 0.0000E+OO 2.8260E·OS O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 2.8260E·05 
57 57 O.OOOOE+OO O.OOOOE+OO -6. 1977E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·6.1977E·05 
58 58 O.OOOOE+OO O.OOOOE+OO · 7 .8656E · 06 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·7.8656E·06 
59 59 O.OOOOE+OO O.OOOOE+OO -3 .4 783E · OS O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·3.4783E·05 
60 60 O.OOOOE+OO O.OOOOE+OO 1 .0902E·04 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 1.0902E·04 
61 61 O.OOOOE+OO O.OOOOE+OO 9. 1202E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 9.1202E·05 
62 62 O.OOOOE+OO O.OOOOE+OO ·2.5934E·04 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·2.5934E·04 
63 63 O.OOOOE+OO O.OOOOE+OO 4.4205E·04 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 4.4205E·04 
64 64 O.OOOOE+OO O.OOOOE+OO 1.0209E·05 O.OOOOE•OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 1.0209E·05 
65 65 O.OOOOE+OO O.OOOOE+OO · 1. 9988E·OS O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·1.9988E·05 
66 66 O.OOOOE+OO O.OOOOE+OO ·3.3204E-06 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO ·3.3204E·06 
67 67 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
68 68 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

total O.OOOOE+OO O.OOOOE+OO 4.5185E·05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 4.5185E·05 
1neutron weight balance in each cell physical events print table 130 

cell (n,xn) fission capture loss to loss to total 
(n,xn) fission 

1 1 O.OOOOE+OO O.OOOOE+OO -4.4939E-04 O.OOOOE+OO O.OOOOE+OO ·4.4939E·04 
2 2 O.OOOOE+OO O.OOOOE+OO ·2.3381E·03 O.OOOOE+OO · 1. 8799E·03 ·4.2180E·03 
3 3 O.OOOOE+OO O.OOOOE+OO -5.550&·03 O.OOOOE+OO ·4.3158E·03 ·9.8666E·03 
4 4 O.OOOOE+OO O.OOOOE+OO ·8.2623E·03 O.OOOOE+OO ·6.5284E·03 · 1.4791E·02 
5 5 O.OOOOE+OO O.OOOOE+OO ·1.0117E·02 O.OOOOE+OO · 7. 6890E-03 • 1. 7806E · 02 
6 6 O.OOOOE+OO O.OOOOE+OO ·7.5763E·03 O.OOOOE+OO ·5.8737E·03 · 1. 3450E · 02 
7 7 O.OOOOE+OO O.OOOOE+OO ·5.2269E·03 O.OOOOE+OO ·4.0482E·03 ·9.2751E·03 
8 8 O.OOOOE+OO O.OOOOE+OO ·2.2507E·03 O.OOOOE+OO · 1. 7755E ·03 ·4.0262E·03 
9 9 O.OOOOE+OO O.OOOOE+OO ·1.9161E·04 O.OOOOE+OO O.OOOOE+OO ·1.9161E·04 

10 10 O.OOOOE+OO O.OOOOE+OO ·1.2109E·02 O.OOOOE+OO O.OOOOE+OO ·1.2109E·02 
11 11 O.OOOOE+OO O.OOOOE+OO ·5 .4880E·04 O.OOOOE+OO O.OOOOE+OO ·5.4880E·04 
12 12 O.OOOOE+OO O.OOOOE+OO ·3.0042E·03 O.OOOOE+OO ·2.3145E·03 -5.3187E·03 
13 13 O.OOOOE+OO O.OOOOE+OO ·7.3943E·03 O.OOOOE+OO -5.8727E·03 ·1.3267E-02 
14 14 O.OOOOE+OO O.OOOOE+OO ·1.2464E·02 O.OOOOE+OO ·9.6014E·03 ·2.2065E·02 
15 15 O.OOOOE+OO O.OOOOE+OO ·1.5070E·02 O.OOOOE+OO ·1.1894E·02 ·2.6965E·02 
16 16 O.OOOOE+OO O.OOOOE+OO ·1.1359E·02 O.OOOOE+OO ·8.8066E·03 ·2.0166E·02 
17 17 O.OOOOE+OO O.OOOOE+OO ·6.2272E·03 O.OOOOE+OO ·5.1173E·03 ·1.1344E·02 
18 18 O.OOOOE+OO O.OOOOE+OO ·2.9867E·03 O.OOOOE+OO ·2.3569E·03 ·5.3435E·03 
19 19 O.OOOOE+OO O.OOOOE+OO ·2.4059E-04 O.OOOOE+OO O.OOOOE+OO ·2.4059E·04 
20 20 O.OOOOE+OO O.OOOOE+OO · 1. 7799E·02 O.OOOOE+OO O.OOOOE+OO · 1. 7799E · 02 
21 21 O.OOOOE+OO O.OOOOE+OO ·8.1335E·04 O.OOOOE+OO O.OOOOE+OO ·8.1335E·04 
22 22 O.OOOOE+OO O.OOOOE+OO ·4.3695E·03 O.OOOOE+OO ·3.2130E·03 ·7.5825E·03 
23 23 O.OOOOE+OO O.OOOOE+OO ·9.6867E·03 O.OOOOE+OO -7.5528E·03 ·1.7240E·02 
24 24 O.OOOOE+OO O.OOOOE+OO ·1.4792£-02 O.OOOOE+OO · 1.1430E·02 -2.6222£-02 
25 25 O.OOOOE+OO O.OOOOE+OO -1.7446E·02 O.OOOOE+OO • 1. 3389E · 02 ·3.0835E·02 
26 26 O.OOOOE+OO O.OOOOE+OO -1 .2736E·02 O.OOOOE+OO ·9.6325E·03 ·2.2369E·02 
27 27 O.OOOOE+OO O.OOOOE+OO ·7.5379E·03 O.OOOOE+OO ·S.5872E·03 ·1.3125E·02 
28 28 O.OOOOE+OO O.OOOOE+OO ·2.7444£·03 O.OOOOE+OO ·2.2123E·03 ·4.9S67E·03 
29 29 O.OOOOE+OO O.OOOOE+OO ·3. 7510E·04 O.OOOOE+OO O.OOOOE+OO -3.7510£·04 
30 30 O.OOOOE+OO O.OOOOE+OO • 1 • 924 9E · 02 O.OOOOE+OO O.OOOOE+OO ·1.9249E·02 
31 31 O.OOOOE+OO O.OOOOE+OO -7.8459E·04 O.OOOOE+OO O.OOOOE+OO -7.8459E-04 
32 32 O.OOOOE+OO O.OOOOE+OO ·5.0402E·03 O.OOOOE+OO ·3.9905E·03 -9.0307E·03 
33 33 O.OOOOE+OO O.OOOOE+OO ·1.0277E·02 O.OOOOE+OO ·7.9860E·03 · 1 .8263£-02 
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34 34 O.OOOOE+OO O.DDDOE+OO · 1. 4837E·02 O.OOOOE+DO ·1. 1479E·02 · 2. 6316E · 02 
35 35 O.ODOOE+DO D.DODDE+DO · 1.5831E·02 O.ODODE+DO · 1.24D2E·D2 ·2.B2.33E· 02 
36 36 O.OODOE+DO O.DOOOE+OO · 1. 04DOE · 02 O.OOOOE+DO · 8. 1642E·03 · 1. 8564E · 02 
37 37 O.ODDOE+OO O. DDOOE+OO · 6.5176E·03 O.DOOOE+DO · S. 2584E·03 ·1.1776E · 02 
31! 38 O.OOOOE+OO O. ODODE +OO · 2.94DDE·03 O.OODDE+DO · 2.3689E·D3 ·5.308&·03 
39 39 O.OODOE+OO O. OOOOE+OO ·3.5849E·04 O.OOOOE+OO O.OOOOE+OO ·3.5849E·04 
40 40 O.OOOOE+OO O.OOOOE+OO · 1.6712E·02 O.OOOOE+OO O. DOOOE+OO · 1.6712E·02 
41 41 O.OOOOE+OO O.OOOOE+OO · 1. 1353E · 03 O.OOOOE+OO O.OOOOE+OO ·1. 1353E·03 
42 42 O.OOOOE+OO O.OOOOE+OO -6.68861:·03 O.OOOOE+DO · 5 .3647E · D3 · 1. 2053E · 02 
43 43 D.DOOOE+DD O.OOOOE+OD · 1. 4913E · 02 O.DOOOE+OO ·1 . 1676E·D2 ·2.6589E·02 
44 44 O.DOOOE+OD O.OOOOE+OO · 2.0689E·02 O.DOOOE+OO ·1 .5651E· 02 · 3.6340E·D2 
45 45 O.OOOOE+OO D.DOOOE +OO · 2.1716E·02 O.OOOOE+OO ·1 .656&·02 · 3. 8283E · 02 
46 46 O.OOOOE+OO O.OOOOE+OO ·1.7809E·02 O.DOOOE+OO · 1 .3457E·02 ·3.1266E·02 
47 47 D.OOOOE+OO O.OOOOE+OO · 1.1512E· 02 O.OOOOE+OO · 8.8561E·03 ·2.D369E · 02 
48 48 O.OOOOE+OD O.OOOOE+OO · 4.1358E·03 O.DOOOE+OO ·3.2412E·03 · 7 .3770E · 03 
49 49 O.OOOOE+DO O.OOOOE+OO · 4.3370E·04 O.OOOOE+OO O.OOOOE+OO · 4.3370E·04 
50 50 O.OOOOE+OO O.OOOOE+OO ·2.5281E·02 0.0000E+OO O.OOOOE+OO ·2.5281E·02 
51 51 O.OOOOE+OO O.OOOOE+OO · 1.0512E·03 O.OOOOE+OO O.OOOOE+OO ·1.0512E·03 
52 52 O.OOOOE+OO O.OOOOE+OO ·7.8851E·03 O.OOOOE+OO ·6. 1015E·03 · 1.3987E·02 
53 53 O.OOOOE+OO O.OOOOE+OO · 1. 4290E · 02 O.OOOOE+OO ·1.0730E·02 · 2.5020E·02 
54 54 O.OOOOE+OO O.OOOOE+OO · 1.9386E·02 O.OOOOE+OO ·1.4648E·02 ·3.4034E·02 
55 55 O.OOOOE+OO O.OOOOE+OO · 1. 8825E·02 O.OOOOE+OO · 1.4299E · 02 ·3.3124E·02 
56 56 O. OOOOE+OO O.OOOOE+OO · 1 .3695E·02 O.OOOOE+OO ·1.0986E·02 ·2.4682E·02 
57 57 O.OOOOE+OO O.OOOOE+OO · 1. 1298E·02 O.OOOOE+OO · 8.4526E·03 ·1.97'51E·02 
58 58 O.OOOOE+OO O.OOOOE +OO · 4.5749E · 03 O.OOOOE+OO ·3.5908E·03 ·8.1657E-03 
59 59 O. OOOOE+ OO O.OOOOE +OO · 4. 7'551E·04 O.OOOOE+OO O.OOOOE+OO ·4. 7'551E · 04 
60 60 O.OOOOE+OO O. OOOOE +OO · 2.2534E·02 O.OOOOE+OO O.OOOOE+OO ·2.2534E·02 
61 61 O.OOOOE+OO O.OOOOE+OO · 9. 8566E·03 O. OOOOE+OO O. OOOOE•OO · 9.8566E ·03 
62 62 O.OOOOE+OO O. OOOOE+OO ·7.9073E·02 0.0000E+OO O.OOOOE+OO ·7.9073E· 02 
63 63 O.OOOOE+OO O.OOOOE+OO ·1.1446€·02 O.OOOOE+OO O.OOOOE+OO ·1.1 446E·02 
64 64 O.OOOOE+OO O.OOOOE+OO • 1. 8404E · 04 O.OOOOE+OO O.OOOOE+OO ·1 .8404E·04 
65 65 O.OOOOE+OO O.OOOOE+OO ·2 .9731E·04 O.OOOOE+OO O.OOOOE+OO ·2.9731E·04 
66 66 O.OOOOE+OO O.OOOOE+OO · 4.5876E·04 0.0000E+OO O.OOOOE+OO ·4.5876E·04 
67 67 O.OOOOE+OO O.OOOOE+OO O. OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
68 68 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O. OOOOE+OO O.OOOOE+OO 

total O.OOOOE+OO O.OOOOE+OO · 6.4426E·01 O.OOOOE+OO ·3.2636E-01 -9.7062£-01 
1neutron activity of each nuclide in each cell, per source particle print table 140 

eel l nucl ides a tOIII total collisions wei~t lost weight loss wei~t gain 
fract ion collisions • weight to capture to fission by (n,xn) 

6000.50c 4.{.g58E·02 9 1.4194E·04 1. 7328E · 08 O.OOOOE+OO O.OOOOE+OO 
26000.55c 9.5514E ·01 518 6.7491E·03 4.4937E·04 O.OOOOE+OO O.OOOOE+OO 

2 2 1001.SOc 5.{.g58E · 01 22712 3.0700E·01 1 .4446€·03 O.OOOOE+OO O.OOOOE+OO 
6000.SOc 3.5369E·01 2013 3.0038E·02 1 .0811E·05 0.0000E+OO O.OOOOE+OO 
8016.50c 9.7449E·02 455 6.9839E·03 2.3729E · 06 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E· 04 206 4.5070E·03 7.9022E·04 1.8799E·03 O.OOOOE+OO 
94240.50c 1.6746E·05 6 1.0778E·04 9.0131E·05 1.6111E·08 O.OOOOE+OO 

3 3 1001.50c 5.4858E·01 53921 7.2719E·01 3.4179E· 03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E· 01 4989 7.4403E·02 2.9678E· 05 O.OOOOE+OO O.OOOOE+OO 
8016.SOc 9.7449E · 02 1165 1. 7493E·02 7. 7025E·06 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2. 6236E · 04 491 1.054&·02 1.870ZE·03 4.3158£·03 O.OOOOE+OO 
94240.SOc 1.6746€·05 15 2.3709E-04 2.2S32E·04 4.17'58E·08 O.OOOOE+OO 

4 4 1001.50c 5.t.g58E·01 81721 1 .0838E+OO 5 .1094E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 7'562 1.1014E·01 4.1024E·05 O.OOOOE+OO O.OOOOE+OO 
8016.SOc 9.7449E·02 1624 2.4239E·02 6.012SE·06 O.OOOOE+OO O.OOOOE+OO 

94239.SSc 2.6236£-04 745 1. 587'5E • 02 2.8072E·03 6.5283E·03 O.OOOOE+OO 
94240.SOc 1 .6746€-05 21 3. 1292E·04 2.9868E·04 5.5065E·08 O.OOOOE+OO 

5 5 1001.50c 5.{.g58E·01 1007'50 1.3431E+OO 6.2890E·03 O.OOOOE+OO O.OOOOE+OO 
6000.SOc 3.5369E-01 9265 1.3531E·01 5.0168E·05 O.OOOOE+OO O.OOOOE+OO 
8016.SOc 9.7449E·02 2147 3.1513E·02 1.5486E-05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E-04 872 1 .8912E·02 3.2361E·03 7.6889E·03 O.OOOOE+OO 
94240.SOc 1.6746E·05 39 5.5803E·04 5.2613E·04 1.0295E·07 O.OOOOE+OO 

6 6 1001.SOc 5.{.g58E-01 71366 9. 7'546E-01 4.5893E·03 O.OOOOE+OO O.OOOOE+OO 
6000.SOc 3.5369E·01 6508 9.7'511E·02 3.2978E·OS O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E·02 1473 2.2490E·02 2.1572E·05 O.OOOOE+OO O.OOOOE+OO 

94239.SSc 2.6236£-04 659 1.4331E·02 2.5311E·03 5.8688E-03 O.OOOOE+OO 
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94240.50c 1.6746E-05 27 4.4113E-04 4.0130E-04 4.9509E·06 O.OOOOE+OO 

7 7 1001.50c 5 .4858E·01 49528 6.7758E·01 3.1808E-03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 4368 6.6609E·02 2.9973E -05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E·02 1003 1.5489E·02 9.1635E-06 O.OOOOE+OO O.OOOOE+OO 

94239 . 55c 2.6236E·04 443 9.8327E·03 1. 7318E-03 4.0482E-03 O.OOOOE+OO 
94240.50c 1 .6746E·OS 17 2.9499E·04 2.7517E-04 5.n56E-os O.OOOOE+OO 

8 8 1001.50c 5.4858E·01 22240 3.0244E·01 1.4332E-03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E-01 2038 3. 1040E-02 1.4447E·OS O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E-02 527 8.1217E-03 6.0300E-06 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2 .6236E-04 198 4.3367E·03 7.4130E-04 1. 7755E·03 O.OOOOE+OO 
94240.50c 1.6746E-05 3 5.8368E-05 5.5710E-05 1.0333E-08 O.OOOOE+OO 

9 9 6000.50c 4.4858E-02 4 5.7481E·05 1.9812E-08 O.OOOOE+OO O.OOOOE+OO 
26000.55c 9.5514E·01 171 2.1228E-03 1.9159E·04 O.OOOOE+OO O.OOOOE+OO 

10 10 6000.50c 4.4858E·02 283 3.8542E-03 8.0012E-07 O.OOOOE+OO O.OOOOE+OO 
26000.55c 9.5514E-01 12695 1.6289E-01 1.2108E-02 O.OOOOE+OO O.OOOOE+OO 

11 11 6000.50c 4.4858E-02 18 2.4930E-04 4.3397E-08 O.OOOOE+OO O.OOOOE+OO 
26000.55c 9.5514E-01 612 7.7940E·03 5.4876E-04 O.OOOOE+OO O.OOOOE+OO 

12 12 1001.50c 5.4858E-01 28759 3.9253E·01 1.8496E-03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E -01 2506 3.7940E-02 1.9619E-05 O.OOOOE+OO O.OOOOE+OO 
8016.SOc 9.7449E·02 552 8.5657E-03 1.8n6e-06 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2 .6236E · 04 260 5.6539E-03 9.8174E-04 2.314SE-03 O.OOOOE+OO 
94240.SOc 1.6746E·05 10 1 .5806E-04 1.5133E·04 2.8053E-08 O.OOOOE+OO 

13 13 1001.50c 5 .4858E-01 70385 9.5313E-01 4.4785E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E-01 6341 9.4059E-02 3.2654E·05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E·02 1439 2.2243E-02 1.1979E-05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E-04 646 1.4119£-02 2.5364E-03 5.Bn?E-03 O.OOOOE+OO 
94240.50c 1.6746E-05 24 3.4581E-04 3.3475E-04 6.3211E-08 O.OOOOE+OO 

14 14 1001.50c 5.4858E-01 122789 1 .6446E+OO 7.7060E-03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E-01 11344 1.6667E·01 5.9124E-05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E·02 2651 3.9692E-02 2.4422E-05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 1088 2.3687E-02 4.1834E·03 9.5993E-03 O.OOOOE+OO 
94240.50c 1.6746E-05 34 5.3223E·04 4.9065E·04 2. 1627E-06 O.OOOOE+OO 

15 15 1001.50c 5.4858E·01 149025 1.9919E+OO 9.3205E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 13n2 2.0093E-01 7.4853E·OS O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E·02 3251 4.8792E-02 3.7818E·OS O.OOOOE+OO O.OOOOE+OO 

94239.SSc 2.6236E·04 1329 2.8862E·02 5.1120E·03 1.1891E·02 O.OOOOE+OO 
94240.50c 1.6746E·OS 39 s.n69E·04 5.2524E-04 3.5695E·06 O.OOOOE+OO 

16 16 1001.SOc 5.4858E·01 107391 1.4747E+OO 6.8620E·03 O.OOOOE+OO O.OOOOE+OO 
6000.SOc 3.5369E-01 9891 1.4962E·01 5.5752E·OS O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E-02 2261 3.4n5E·02 1.0995E·05 O.OOOOE+OO O.OOOOE+OO 

94239.SSc 2.6236E·04 970 2. 1410E·02 3.7918E·03 8.8064E·03 O.OOOOE+OO 
94240.SOc 1.6746E-05 44 6.8407E·04 6.3858E·04 1.2060E·07 O.OOOOE+OO 

17 17 1001.50c 5.4858E-01 58117 7.9796E·01 3.7312E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E-01 5240 7.9625E·02 3.3291E·05 O.OOOOE+OO O.OOOOE+OO 
8016.SOc 9.7449E·02 1213 1.8327E-02 1.2815E·05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 558 1.2111E·02 2.2233E·03 s.1,ne-03 0,0000E+OO 
94240.SOc 1.6746E·05 16 2.5350E·04 2.2649E·04 1.2706E·07 O.OOOOE+OO 

18 18 1001.SOc 5.4858E·01 27800 3.8940E·01 t.7985E·03 O.OOOOE+OO O.OOOOE+OO 
6000.SOc 3.5369E·01 2556 3.9932E·02 1.3563E·OS O.OOOOE+OO O.OOOOE+OO 
8016.SOc 9.7449E·02 617 9.7312E·03 t.2245E·OS O.OOOOE+OO O.OOOOE+OO 

94239.SSc 2.6236E·04 261 5.7360E·03 1.0305E·03 2.3568E·03 O.OOOOE+OO 
94240.SOc 1.6746E·OS 9 1.3807E·04 1.3187E·04 2.4744E·08 O.OOOOE+OO 

19 19 6000.SOc 4.4858E·02 4 S.9973E·OS 6.5461E·09 O.OOOOE+OO O.OOOOE+OO 
26000.SSc 9.5514E·01 221 2.9839E·03 2.4058E·04 O. OOOOE+OO O.OOOOE+OO 

20 20 6000.50c 4.4858E· 02 386 5.4295E·03 1. 1358E·06 O.OOOOE+OO O.OOOOE+OO 
26000.SSc 9.5514E·01 18906 2.4452E·01 1.7798E·02 O.OOOOE+OO O.OOOOE+OO 

21 21 6000.50c 4.4858E·02 23 2.8354E·04 9.0760E·08 O.OOOOE+OO O.OOOOE+OO 
26000.55c 9.5514E-Ot 838 1.0579E·02 8.1326E·04 O.OOOOE+OO O.OOOOE+OO 
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22 22 1001.50c 5.4858E·01 42742 5.8858E·01 2.7S29E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 3889 5.8996E·02 2.1888E·05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E·02 882 1.3653E·02 1.4809E·05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 354 8.1261E·03 1.3930E·03 3.2130E·03 O.OOOOE+OO 
94240.50c 1.6746E·05 14 2.0065E·04 1.8696E·04 4.0241E·08 O.OOOOE+OO 

23 23 1001.50c 5.4858E·01 91954 1.2691E+OO 5.9626E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 8352 1.2747E·01 4.9687E·05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E·02 1968 3.0005E·02 1.3278E·05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 833 1.8401E·02 3.2692E·03 7.5485E·03 O.OOOOE+OO 
94240.50c 1.6746£·05 27 4.3088E·04 3.9197E·04 4.3888E·06 O.OOOOE+OO 

24 24 1001.50c 5.4858E·01 145789 1. 9546E+OO 9.2368E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 13132 1.9453E·01 8.3071E·05 O.OOOOE+OO O.OOOOE+OO 
8016.SOc 9.7449E·02 3089 4.6901E·02 3.0367E·05 O.OOOOE+OO O.OOOOE+OO 

94239.SSc 2.6236E·04 1288 2.8168€·02 4.9109E·03 1.1430E·02 O.OOOOE+OO 
94240.50c 1 .6746E·05 37 5.4995E·04 5.3058E·04 9.9597E·08 O.OOOOE+OO 

25 25 1001.50c 5.4858E·01 1n140 2.3222E+OO 1.0914E·02 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 15654 2.3122E·01 8.8373E·05 O.OOOOE+OO O.OOOOE+OO 
8016.SOc 9.7449E·02 3666 5.5785E·02 4.5216E·05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 1503 3.3024E·02 5.7119E·03 1.3389E·02 O.OOOOE+OO 
94240.50c 1.6746E·05 51 7.1688€·04 6.8607E·04 1.2838E·07 O.OOOOE+OO 

26 26 1001.SOc 5.4858E·01 122907 1 .6829E+OO 7.9453E·03 O.OOOOE+OO O.OOOOE+OO 
6000.SOc 3.5369E·01 11149 1 .6807E·01 5.8631E·05 O.OOOOE+OO O.OOOOE+OO 
8016.SOc 9.7449E·02 2654 4.0538E·02 2.4073E·05 O.OOOOE+OO O.OOOOE+OO 

94239.SSc 2.6236E·04 1082 2.3842E·02 4.17S9E·03 9.6322E·03 O.OOOOE+OO 
94240.SOc 1 .6746E·05 37 5.4982E·04 5.3220E·04 2.2225E·07 O.OOOOE+OO 

27 27 1001.50c 5.4858E·01 73315 9.9528E·01 4.6985E·03 O.OOOOE+OO 0.0000E+OO 
6000.50c 3.5369E·01 6470 9.68.30E·02 3.3446E·05 O.OOOOE+OO O.OOOOE+OO 
8016.SOc 9.7449E·02 1494 2.2995E·02 1.0395E·05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 616 1.3940E·02 2.4385E·03 5.5871E·03 O.OOOOE+OO 
94240.50c 1.6746E·05 25 3.9207E·04 3.5696E·04 7.3255E·08 O.OOOOE+OO 

28 28 1001.50c 5.4858E·01 27054 3.6697E·01 1. 7308E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 2450 3.7069E·02 1. 7220E·05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9. 7449E·02 562 8. 7311E·03 4.4645E·06 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 251 5.4009E·03 9.2453E·04 2.2123E·03 O.OOOOE+OO 
94240.50c 1.6746E·05 5 8.1361E·05 6. 7327E·05 1.5965E·08 O.OOOOE+OO 

29 29 6000.50c 4.4858E·02 7 7.0643E·05 3.3583E·08 O.OOOOE+OO O.OOOOE+OO 
26000.55c 9.5514E·01 306 3.8730E·03 3. 7S07E · 04 O.OOOOE+OO O.OOOOE+OO 

30 30 6000.50c 4.4858E·02 405 5.5527E·03 1.6552E·06 O.OOOOE+OO O.OOOOE+OO 
26000.55c 9.5514E·01 20280 2.6160E·01 1.9247E·02 O.OOOOE+OO O.OOOOE+OO 

31 31 6000.SOc 4.4858E·02 27 3.47S7E·04 9.3932E·08 O.OOOOE+OO O.OOOOE+OO 
26000.55c 9.5514E·01 922 1.2553E·02 7.8449E·04 O.OOOOE+OO O.OOOOE+OO 

32 32 1001.50c 5.4858E·01 48858 6.7223E·01 3.1635E·03 O.OOOOE+OO O.OOOOE+OO 
6000.SOc 3.5369E·01 4400 6.7699E·02 2.0368€·05 O.OOOOE+OO O.OOOOE+OO 
8016.SOc 9.7449E·02 998 1.5704E·02 6.2043E·06 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 430 9.6343E·03 1 .6999E·03 3.9905E·03 O.OOOOE+OO 
94240.SOc 1.6746£·05 12 1.6544E·04 1.5030E·04 3.3744E·08 O.OOOOE+OO 

33 33 1001.50c 5.4858E·01 96680 1 .3343E+OO 6.2737E·03 O.OOOOE+OO O.OOOOE+OO 
6000.SOc 3.5369E·01 8840 1.3417E·01 5. 7092E·05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E·02 2088 3.2634E·02 2.7102E·05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236£·04 877 1.9449£·02 3.4767E·03 7.9809E·03 O.OOOOE+OO 
94240.50c 1.6746£·05 32 5.1667E·04 4.427SE·04 5.0112E·06 O.OOOOE+OO 

34 34 1001.SOc 5.4858E·01 143405 1.9416E+OO 9.1495E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369£·01 13216 1.9602E·01 7.8203E·05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E·02 3100 4.6993E·02 3.2812E·05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236£·04 1296 2.8067E·02 4.8911E·03 1.1479E·02 O.OOOOE+OO 
94240.50c 1.6746£·05 46 7.1657E·04 6.8549E·04 1.2794E·07 O.OOOOE+OO 

35 35 1001.50c 5.4858E·01 154185 2.0956£+00 9.7914E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 14221 2.1086E·01 8.9917E·05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9. 7449E·02 3337 5.0462E·02 4.1717E·05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 1397 3.0146£·02 5.2920E·03 1.2402E·02 O.OOOOE+OO 

C-23 



WHC-SO-NR-CSER-011 Rev. 0 

94240.50c 1 . 6746E-05 41 6.4595E·04 6. 1576E-04 1.2210E-07 O.OOOOE+OO 

36 36 1001.50c 5 .4858E·01 97925 1 .3426E+OO 6.3252E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E · 01 8801 1.3244E-01 4.9013E·05 O.OOOOE+OO O.OOOOE+OO 
8016.SOc 9.7449E·02 2079 3.1989E·D2 1 .6465E-05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E-04 902 1.9737E-02 3.5258E·03 8.1640E· 03 O.DOOOE+OO 
94240.50c 1 .6746E·05 33 5.3703E·04 4.8317E·04 2.1494E·07 O.OOOOE+OO 

37 37 1001.50c 5.4858E·01 61668 8.4195E·01 3.9766E·03 O.OOOOE+OO O.OOOOE+OO 
6000.SOc 3.5369E·01 5517 8.3007E·02 3.9753E·05 O.DOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E·02 1244 1.9315E·02 5.4063E·06 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E-04 570 1.2584E·02 2.2526E·03 5.2584E·03 O.OOOOE+OO 
94240.50c 1 .6746E-05 17 2.5332E·04 2.4328E·04 4.5745E·08 O.OOOOE+OO 

38 38 1001.50c 5.4858E·01 28355 3.867SE·01 1 .8177E-03 O.OOOOE+OO O.OOOOE+OO 
6000.SOc 3.5369E·01 2588 3.9323E·02 1.2366€-05 O.DOOOE+OO O.OOOOE+OO 
8016 .50c 9. 7449E · 02 560 8.8041E·03 7. 0497E·06 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E-04 256 5.6666E·03 1 .0027E·03 2.3689E·03 O.OOOOE+OO 
94240.50c 1 .6746E· 05 8 1 .0424E·04 1. D016E·04 1 .8846E·08 O.OOOOE+OO 

39 39 6000.50c 4.48581: -02 3 4.2813E·05 5.7828E·09 O.OOOOE+OO O.OOOOE+OO 
26000.55c 9.5514E·01 303 3. 7957E·03 3.5848E·04 O.OOOOE+OO O.OOOOE+OO 

40 40 6000.50c 4. 4858E · 02 390 5.TTO?E-03 1.04a6E·06 O.OOOOE+OO O.OOOOE+OO 
26000.55c 9.5514E·01 1nn 2.2995E·01 1.6711E·02 O.OOOOE+OO O.OOOOE+OO 

41 41 6000.50c 4.4858E·02 24 3.3122E·04 5.7181E·08 O.OOOOE+OO O.OOOOE+OO 
26000.55c 9.5514E ·D 1 1219 1.5365E ·02 1 .1353E·03 O.OOOOE+OO O. OOOOE+OO 

42 42 1001.50c 5 .4858E · 01 63446 8.7123E·01 4.0785E·03 O.OOOOE+OO O.DOOOE+OO 
6000.50c 3.5369E·01 5851 8.8786E·02 3.5885E·05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E·02 1332 2.0612E·02 2. 1393E ·05 D. OOOOE+OO O. OOOOE+OO 

94239.55c 2.6236E·04 581 1.2838E·02 2.2601E·03 5.3645E·03 O.OOOOE+OO 
94240.50c 1.6746E·05 20 3.2867E-04 2.92nE-04 1 .3764E·07 O.OOOOE+OO 

43 43 1001.50c 5. 4858E·01 140515 1 .9541E+OO 9.1393E · 03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 13116 2.0062E·01 7.2787E-05 O. OOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E·02 2990 4.6855E-02 3.1209E·05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 1288 2.8392E·02 5.0081E·03 1.1676E-02 O.OOOOE+OO 
94240 . SOc 1.6746E·05 4,4 6.8897E-04 6.6181E·04 1.2399E·07 O.OOOOE+OO 

44 44 1001.50c 5.4858E·01 202567 2.7177E+OO 1 .2926E·02 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3. 5369E·01 18056 2.6719E·01 1.0670E·04 O.OOOOE+OO O.OOOOE+OO 
8016.SOc 9.7449E·02 4230 6.3352E·02 3.4411E·05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 1758 3.8678E·D2 6. 7095E·03 1.5651E·02 O.OOOOE+OO 
94240.50c 1.6746E-05 61 9.6984E·04 9.1214E·04 2.9044E·07 O.OOOOE+OO 

45 45 1001.50c 5.4858E·01 213060 2.8730E+OO 1.3485E·02 O.OOOOE+OO O.OOOOE+OO 
6000.SOc 3.5369E·01 19624 2.907SE·01 1.1909E·04 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9. 74-49E · 02 4SJ.5 6.9199E·02 3.3320E·05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 1873 4.0965E·02 7.127SE·03 1.6563E·02 O.OOOOE+OO 
94240.50c 1.6746E·05 66 1.0344E·03 9.5081E·04 4.7605E·06 O.OOOOE+OO 

46 46 1001.50c 5.4858E-01 174962 2.3656E+OO 1.1203E·02 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 15982 2.3804E·01 8.5264E·05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.74-49E·02 3590 5.4997E·02 3.9214£-05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236£-04 1508 3.3409E·02 S.7598E·03 1 .3457E·02 O.OOOOE+OO 
94240.50c 1.6746E·05 51 7.5881E·04 7.2197E·04 1.3389E·07 O.OOOOE+OO 

47 47 1001.50c 5.4858E·01 111485 1 .5226E+OO 7.2140E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 10165 1.5254E·01 6.0889E·05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9. 74-49E · 02 2'2.97 3.SSJ.3E·02 1 .0628E·05 O.OOOOE+OO O.OOOOE+OO 

94239. 55c 2.6236£-04 983 2.1876E·02 3.7920E·03 8.8559E·03 O.OOOOE+OO 
94240.SOc 1.6746€-05 '2.9 4.5294E·04 4.3490E·04 1 .9540E·07 O.OOOOE+OO 

48 48 1001.50c 5.4858E·01 41479 5.7559E·01 2.6791E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 3816 5.7911E·02 2.1'2.97E·05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.74-49E·02 852 1.33nE•02 2.8968E·06 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236£-04 358 8.0341E·03 1 .3597E· 03 3.2411E·03 O.OOOOE+OO 
94240 . SOc 1.6746E·05 6 7.3536E·05 7.2818E·05 1.4295E·08 O.OOOOE+OO 

49 49 6000.50c 4.48581:·02 13 1 .4051E·04 5.24181:-08 O.OOOOE+OO O.OOOOE+OO 
26000.55c 9.5514E·01 375 4.5226E·03 4.3365E·04 O.OOOOE+OO O.OOOOE+OO 
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50 50 6000.50c 4.4858E·02 568 8.05261:·03 3. 7394E·06 O.OOOOE+OO O.OOOOE+OO 
26000.55c 9.5514E·01 27180 3.54961:·01 2.5277E·02 O. DODOE+OO O.OOOOE+OO 

51 51 6000.50c 4.4858€·02 30 4.8018€·04 4.540SE·08 O.OOOOE+OO O.OOOOE+OO 
26000.55c 9.5514E·01 1340 1.82nE-02 1. D512E ·03 O.OOOOE+OO O.OOOOE+OO 

52 52 1001.50c 5.4858€·01 74915 1 . 0385E+OO 4.8566E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 6767 1 .0328E·01 4.0340E·05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E·02 1557 2.4044E·02 2.4221E · 05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 659 1.4966E·02 2.6567E·D3 6.1014E·03 O.OOOOE+OO 
94240.50c 1 .6746E·05 23 3.5598€·04 3.onoE-04 1. 0416E ·07 O.OOOOE+OO 

53 53 1001.50c 5.4858€·01 137488 1.8933E+OO 8.9250E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 12648 1 .9252E·01 7.6971E·05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9. 7449E·02 2845 4.4291E·02 3.1486E·05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 1190 2.6799E·02 4.6322E·03 1.on9E-02 O.OOOOE+OO 
94240.50c 1 .6746E·05 41 6.5B&·04 6.2452E·04 1.1671E·07 O. OOOOE+OO 

54 54 1001.50c 5.4858€·01 189090 2.5634E+OO 1.2114E·02 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 17070 2.5461E·01 9.0715E·05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9. 7449E ·02 3953 5.9941E·02 3.0127E·05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 1641 3.6290E·02 6.24nE•03 1 .4644E·02 0.0000€+00 
94240.50c 1 .6746E·05 62 9.6355E·04 9.0432E·04 4.0558€·06 O.OOOOE+OO 

55 55 1001.50c 5.4858E·01 185794 2.4951E+OO 1.1788E· 02 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 16906 2 .4 787E · 01 9.4055E·OS O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E·02 3867 S.7754E·02 4.0465E·05 O. OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 1612 3.5436E·02 6.1132E·03 1.4299E·02 O.OOOOE+OO 
94240.50c 1.6746E·05 54 8.5041E·04 7.888&·04 2.n74E·07 O.OOOOE+OO 

56 56 1001.50c 5.4858€·01 n14n 1. 7985E+OO 8.4130E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 12133 1.8453E·01 6.6190E·05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E·02 2782 4.3402E·02 3.02761:·05 O.OOOOE+OO 0.0000€+00 

94239.55c 2.6236E·04 1212 2.6328€·02 4.7329E·03 1.0986E·02 O.OOOOE+OO 
94240.50c 1 .6746E·05 31 4. nooe-04 4.5289E·04 8.4978E·08 O.OOOOE+OO 

57 57 1001.50c 5.4858€·01 110650 1.5237E+OO 7. 2019E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 9971 1.5143E·01 5.1990E·05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7449E·02 2262 3.4745E·02 2.1578E·05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 920 2.1165E·02 3.6355E·03 8.4526E·03 O.OOOOE+OO 
94240.50c 1.6746E·05 25 4.0195E·04 3.8707E·04 7.3000E·08 O.OOOOE+OO 

58 58 1001.50c 5.4858€·01 43037 5.9715E·01 2.7699E·03 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 3955 6.0192E·02 2.2531.E-05 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9. 7449E·02 945 1.4582E·02 8.1262E·06 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.6236E·04 391 8.6839E·03 1.5076E·03 3.5907E·03 O.OOOOE+OO 
94240.50c 1.6746E·05 19 2.9240E·04 2.6681E· 04 5.20261:·08 O.OOOOE+OO 

59 59 6000.50c 4.4858€-02 6 7.528&·05 2.3920E·08 O.OOOOE+OO O.OOOOE+OO 
26000.55c 9.5514E·01 454 6.0603E·03 4. 7549E· 04 O.OOOOE+OO O.OOOOE+OO 

60 60 6000.50c 4.4858€-02 496 7.0793E·03 1.3881E·06 O.OOOOE+OO O.OOOOE+OO 
26000.55c 9.5514E·01 23448 3.0371E·D1 2.2532E·02 O.OOOOE+OO O.OOOOE+OO 

61 61 13027.50c 2.1339E·02 464 5. 7596E·03 3.5665E·04 O.OOOOE+OO 0.0000E+OO 
20000.50c 1.8591E·02 732 8.2920E·03 6.6120E·04 O.OOOOE+OO O.OOOOE+OO 
26000.55c 4.2453E·03 673 7.2911E·03 9.4966E·04 0,0000E+OO O.OOOOE+OO 

1001.50c 1.6803E·01 52946 5.5n9E·01 4.3887E·03 O.OOOOE+OO O.OOOOE+OO 
8016.50c 5.6324E·01 26038 2.9557£-01 6.9017E·05 O.OOOOE+OO O.OOOOE+OO 

14000.50c 2.0319E·01 5706 6.77SOE·02 2.5882£·03 O.OOOOE+OO O.OOOOE+OO 
11023.50c 2.1361E·02 1100 1.3584E·02 8,4323E·04 O.OOOOE+OO O.OOOOE+OO 

62 62 13027.50c 2.1339E·02 4397 6.0468£-02 3. 1416E·03 O.OOOOE+OO O.OOOOE+OO 
20000.50c 1.8591E·02 6355 7.6743E·02 5.6000E·03 O.OOOOE+OO O.OOOOE+OO 
26000.55c 4.2453E·03 5291 6.028&·02 6.9027E·03 O.OOOOE+OO O.OOOOE+OO 

1001.50c 1.6803E·01 432502 4.8853E+OO 3.4670E·02 O.OOOOE+OO O.OOOOE+OO 
8016.50c 5.6324E·01 224367 2.TT42E+OO 8.9190E·04 0,0000E+OO O.OOOOE+OO 

14000.50c 2.0319E·01 50822 6.5746E-01 2.0836E-02 O.OOOOE+OO O.OOOOE+OO 
11023.SOc 2.1361E·02 10184 1.3761E·01 7.0302E·03 O.OOOOE+OO O.OOOOE+OO 

63 63 13027.SOc 2.1339E·02 573 7.2523E·03 4.n5BE·04 O.OOOOE+OO O.OOOOE+OO 
20000.50c 1.8591E·02 908 1,0065E·02 8.1580E·04 O.OOOOE+OO O.OOOOE+OO 
26000.55c 4.2453E·03 731 7.5441E·03 9.620&·04 O.OOOOE+OO O.OOOOE+OO 
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1001.50c 1.6803E-01 62241 6.5726E -01 5. 0754E-03 O.OOOOE+OO O.OOOOE+OO 
8016.50c 5.6324E -01 30715 3.5156E -01 9.4550E·05 O.OOOOE+OO O.OOOOE+OO 

14000 .50c 2.0319E -01 6754 7.9739E-02 2.9755E-03 O. OOOOE+OO O.OOOOE+OO 
11023 . 50c 2.1361E- 02 1395 1.TT64E -02 1.0502E -03 O.OOOOE+OO O.OOOOE+OO 

64 64 6000.50c 4. 4858E·02 3 2.1717E-05 1.0356£-08 O. OOOOE+OO O.OOOOE+OO 
26000.55c 9.5514E-01 157 1 .1992E-03 1.8403E-04 O.OOOOE+OO O.OOOOE+OO 

65 65 13027. SOc 2. 1339E-02 22 3. 2714E-04 1. 0162E-05 O.OOOOE+OO O.OOOOE+OO 
20000.50c 1.8591E-02 25 3.3558E-04 1.9405E-05 O.OOOOE+OO O.OOOOE+OO 
26000.55c 4.2453E-03 24 3.0745E-04 3.3a10E·05 O.OOOOE+OO O.OOOOE+OO 

1001.50c 1.6803E-01 1655 2.0850E-02 1.3688E-04 O.OOOOE+OO O.OOOOE+OO 
8016.SOc 5.6324E-01 924 1.2696£-02 3. a334E -06 O.OOOOE+OO O.OOOOE+OO 

14000.SOc 2.0319E -01 220 3.2337E- 03 7.8279E· OS O.OOOOE+OO O.OOOOE+OO 
11023 . SOc 2.1361E-02 31 5 .1900E-04 1.4935E-05 O.OOOOE+OO O.OOOOE+OO 

66 66 13027. SOc 2. 1339E-02 36 5.1867E-04 2.0837E·05 O. OOOOE+OO O.OOOOE+OO 
20000.SOc 1.8591E-02 37 4.5057E·04 4. oom-o5 O. OOOOE+OO O.OOOOE+OO 
26000.SSc 4.2453E -03 37 4.5719E-04 4.3839E· 05 O.OOOOE+OO O.OOOOE+OO 
1001.50c 1. 6803E -01 2330 2.9291E-02 1.8821E-04 O.OOOOE+OO O.OOOOE+OO 
8016.SOc 5.6324E-01 1271 1. 7468E-02 4 . 4686E-06 O.OOOOE+OO O.OOOOE+OO 

14000.SOc 2.0319E-01 262 3.7755E·03 1.2456E-04 O.OOOOE+OO O.OOOOE+OO 
11023.SOc 2. 1361E· 02 47 6.5361E-04 3.6TTOE-05 O.OOOOE+OO O.OOOOE+OO 

67 67 13027 .soc 2. 1339E·02 0 O.OOOOE+OO O.OOOOE+OO O. OOOOE+OO O.OOOOE+OO 
20000.SOc 1.8591E·02 0 O.OOOOE+OO O.OOOOE+OO O. OOOOE+OO O.OOOOE+OO 
26000.SSc 4.2453E·03 0 O.OOOOE+OO O. OOOOE+OO O. OOOOE+OO O.OOOOE+OO 
1001.50c 1.6803E -01 0 O.OOOOE+OO O.OOOOE+OO O. OOOOE+OO O.OOOOE+OO 
8016.SOc 5.6324E· 01 0 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

14000.SOc 2.0319E -01 0 O.OOOOE+OO O. OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
11023.50c 2.1361E-02 0 O.OOOOE+OO O. OOOOE+OO O. OOOOE+OO O.OOOOE+OO 

68 68 13027.SOc 2.1339E -02 0 O.OOOOE+OO O. OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
20000.SOc 1.8591E· 02 0 O.OOOOE+OO O. OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
26000 . 55c 4.2453E -03 0 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
1001.SOc 1.6803E-01 0 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
8016.SOc 5. 6324E· 01 0 O.OOOOE+OO O.OOOOE+OO O. OOOOE+OO O.OOOOE+OO 

14000. SOc 2.0319E-01 0 O.OOOOE+OO O.OOOOE+OO O. OOOOE+OO O.OOOOE+OO 
11023.SOc 2. 1361E· 02 0 O.OOOOE+OO O.OOOOE+OO O. OOOOE+OO O.OOOOE+OO 

t otal 5652417 7.5882E+01 6.4426£-01 3.2636E·01 O.OOOOE+OO 

t otal over all cells for each nuclide 

1001.SOc 4645115 6.1795E+01 3.0620E-01 O.OOOOE+OO O.OOOOE+OO 
6000.50c 375781 5.6198E+OO 2. 1519E-03 O.OOOOE+OO O.OOOOE+OO 
8016.50c 369461 4.7671E+OO 1 .8830E·03 O.OOOOE+OO O.OOOOE+OO 

11023. 50c 12757 1. 7013E·01 8.9753E·03 O.OOOOE+OO O.OOOOE+OO 
13027.50c 5492 7.4326£-02 4.0018E·03 O.OOOOE+OO O.OOOOE+OO 
14000.SOc 63764 8.1196E·01 2.6602E·02 O.OOOOE+OO O.OOOOE+OO 
20000.SOc 8057 9.5886E·02 7.1365E·03 O.OOOOE+OO O.OOOOE+OO 
26000.SSc 134414 1.7294E+OO 1.2961E-01 O.OOOOE+OO O.OOOOE+OO 
94239.55c 36355 7.9997E·01 1.4007E·01 3.2633E-01 O.OOOOE+OO 
94240.SOc 1221 1.88SOE· 02 1. 7623E-02 3. 2289£ -05 O.OOOOE+OO 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
durp no. 3 on file r1r1tpe nps .. 51332 Ctlll • 19.28 

3 warning messages so far. 

run terminated when 50 kcode cycles were done. 

mcnp version 4.2 3/5/91 01/14/93 15:34:41 probid • 01/14/93 15:01:59 
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Output file for MCNP case IXC602 

1mcnp version 4.2 ld=3/5/91 03/09/93 15:16:42 
***** ******************************************************************** 
edt 465711, sd-~·swd-30001, rev 0, certified 
ecn 137360 with prpr unicos6 patch file p.421Va 

i e= 0 
i e= 0 
1. 
2· 
3· 
4· 
5· 
6· 
7· 
8· 
9· 

10· 
11. 
12· 
13· 
14· 
15· 
16· 
17· 
18· 
19· 
20· 
21· 
22· 
23· 
24-
25-
26-
27-
28-
29-
30-
31-
32-
33-
34-
35-
36-
37-
38-
39-
40-
41-
42-
43-
44-
45-
46-
47-
48-
49-
50-
51-
52-
53-
54-
55-
56-
57-

lf= 20808 ll" 37072 
lf= 20808 ll= 37072 
message: 

IXC602 • Three IXCs 42.00 g/l Pu per cell, full tank. model 

C 

C I'll dens data 
1 0 1 · 2 3 -4 5 -6 f i l lz1 

2 1 -2.3 (- 7: 8: ·9: 10:-11: 12) u=1 S Concrete 

3 0 7 ·8 9 ·10 11 ·12 
(13: -15: 23) u=1 S Void 

4 2 -7.82 ·13 15 · 23 (14: -16: 22) u=1 S IXC \lal l 

5 3 -0.9512 ·14 16 · 17 u=1 s IXC Level 1 

6 3 ·0. 9512 · 14 17 · 18 u=1 s IXC Level 2 

7 3 ·0.9512 ·14 18 · 19 u=1 s IXC Level 3 

8 3 ·0. 9512 · 14 19 ·20 u=1 s IXC Level 4 

9 3 ·0.9512 • 14 20 ·21 u=1 s IXC Level 5 

10 3 ·0.9512 · 14 21 ·22 U" 1 s IXC Level 6 

11 lik.e1but trcl=1 
12 l ik.e 1 but trcl=2 
13 1 ·2.3 25 ·26 3 ·4 5 -6 #1 #11 #12 

S Void 14 0 ·24 (·25: 26: ·3: 4: 
15 0 24 

1 px -83.8200 
2 px 53.3400 
3 PY ·106.6800 
4 PY 76.2000 
5 pz • 73 .6600 
6 pz 224.7900 
7 px -60.9600 
8 px 30.4800 
9 PY -60.9600 

10 PY 30.4800 
11 pz ·12.7000 
12 pz 163.8300 
13 CZ 22.8600 
14 CZ 22.2250 
15 pz 0.0000 
16 pz 0.6350 
17 pz 25.6350 
18 pz 50.6350 
19 pz 75.6350 
20 pz 100.6350 
21 pz 125.6350 
22 pz 150.4950 
23 pz 151.1300 
24 so 1000.00 
25 px -106.6800 
26 px 350.5200 

mode n 
i~:n 1 13r 0 
tr1 137.17 0.0 0.0 
tr2 274.34 0.0 0.0 
m1 13027.SOc -0.034 

20000.SOc -0.044 
26000.SSc -0.014 

1001.SOc ·0.010 

·5: 6) 
S Outside \lorld 

S Left concrete 
S Right concrete 
S Front concrete 
S Back. concrete 
S Concrete below IXC 
S Concrete above IXC 
S Left space 
S Right space 
S Front space 
S Back. space 
S Space below IXC 
S Space above IXC 
$ IXC outer surface 
$ IXC irner surface 
S Bottoa of ICX (outside) 
$ Bottoa of IXC (inside) 
S Level 1 
$ Level 2 
$ Level 3 
$ Level 4 
$ Level 5 
$ Top of IXC (inside) 
$ Top of IXC (outside) 
S outside Uorld 
S Left concrete 
S Right concrete 

SAl concrete 
S.Ca ccomnon 
SFe Portland) 
SH 
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8016.SOc · 0.532 
14000.SOc ·0.337 
11023.SOc ·0.029 

m2 6000.SOc · 0.0100 
26000.SSc ·0.9900 

m3 1001.SOc · 8.5934e·2 

so 
SSi 
SHa 
SC 
SFe 
SH 
SC 

Carbon Steel 

Resin/H20/PU/U 

58· 
59· 
60· 
61· 
62· 
63 · 
64· 
65 · 
66· 
67· 
68· 

6000.SOc ·6.6032e·1 
8016.SOc ·2.4227e·1 

94239.55c ·1.0789e·2 
94240.50c ·6.9153e·4 

m4 1001.50c ·0.0869 

so 
SPu2.39 
SPu240 
SH Resin/H20 

,1a rn ing. 
69· 
70· 
71· 
72· 

,1arn ing. 
73· 
74· 
75· 
76· 
77· 

surfaces 

surfac es 

surfaces 

surfaces 

surf aces 

surfaces 

surfaces 

surf aces 

material 4 is not used in the problem. 
6000.50c ·0.6680 SC 

8016.50c · 0.2451 so 
mt3 lwtr.01t 
mt 4 lwtr . 01t 

material 4 is not used in the problem. 
kcode 1000 0.5 5 50 
ksrc 0.0 0.0 75.0 
totnu 
print 
ctme 

3 and 11003 of cell 13 are the same. 

3 and 12003 of eel l 13 are the same. 

4 and 11004 of cell 13 are the same. 

4 and 12004 of eel l 13 are the same. 

5 and 11005 of eel l 13 are the same. 

5 and 12005 of eel l 13 are the same. 

6 and 11006 of eel l 13 are the same. 

6 and 12006 of cell 13 are the same. 

11003 will be deleted. 

12003 will be deleted. 

11004 will be deleted. 

12004 will be deleted. 

11005 will be deleted. 

12005 will be deleted. 

11006 will be deleted. 

12006 will be deleted. 

warning. 8 surfaces were deleted for being the same as others. 
1 initial source from ksrc card. 

or iginal nurber of points 
points not in any cell 
points in cells of zero i""'°rtance 
po ints in void cells 
points in ant,iguous cells 

total points rejected 
points remaining 
points after expansion or contraction 
nominal source size 

init i al guess for k(eff.) 

cycles to skip before tallying 

1material c~sition 

0 
0 
0 
0 

0 
1 

1000 
1000 

0.500000 

5 

material 
nuit>er c~t ru:l ide, at011 fraction 

13027, 0.02134 20000, 0.01859 
8016, 0.56324 14000, 0.20319 

2 6000, 0.04486 26000, o. 95514 

3 1001, 0.54856 6000, 0.35369 
94240, 0.00002 

associated thermal s(a,b) data sets: lwtr.01t 

material 

26000, 0.00425 
11023, 0.02136 

8016, 0.09745 
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nunber corrponent nuclide, mass fraction 

13027, 0.03400 
8016, 0.53200 

20000, 0. 04400 
14000, 0.33700 
26000, 0. 99000 

26000, 0.01400 
11023, 0.02900 

1001, 0.01000 

2 6000, 0.01000 
3 1001, 0.08593 6000, 0.66032 8016, 0.24227 94239, 0.01079 

94240, 0.00069 
1cell volunes and masses 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

cell atOIII 
density 

1 O.OOOOOE+OO 
2 8.17913E·02 
3 O.OOOOOE+OO 
4 8.74038E-02 
5 8.90369E-02 
6 8.90369E-02 
7 8.90369E-02 
8 8.90369E-02 
9 8.90369E·02 

10 8.90369E-02 
11 O.OOOOOE+OO 
12 O.OOOOOE+OO 
13 8.17913E-02 
14 O.OOOOOE+OO 
15 O.OOOOOE+OO 

1 surface areas 

surface input 
area 

1 1 O.OOOOOE+OO 
2 2 O.OOOOOE+OO 
3 3 O.OOOOOE+OO 
4 4 O.OOOOOE+OO 
5 5 O.OOOOOE+OO 
6 6 O.OOOOOE+OO 
7 7 O.OOOOOE+OO 
8 8 O.OOOOOE+OO 
9 9 O.OOOOOE+OO 

10 10 O.OOOOOE+OO 
11 11 O.OOOOOE+OO 
12 12 O.OOOOOE+OO 
13 13 O.OOOOOE+OO 
14 14 O.OOOOOE+OO 
15 15 O.OOOOOE+OO 
16 16 O.OOOOOE+OO 
17 17 O.OOOOOE+OO 
18 18 O.OOOOOE+OO 
19 19 O.OOOOOE+OO 
20 20 O.OOOOOE+OO 
21 21 O.OOOOOE+OO 
22 22 o.oooooe+oo 
23 23 O.OOOOOE+OO 
24 24 O.OOOOOE+OO 
25 25 O.OOOOOE+OO 
26 26 O.OOOOOE+OO 
27 11001 O.OOOOOE+OO 
28 11002 O.OOOOOE+OO 
29 12001 O.OOOOOE+OO 
30 12002 O.OOOOOE+OO 

1cel ls 

gram 
density 

O.OOOOOE+OO 
2.30000E+OO 
O.OOOOOE+OO 
7.82000E+OO 
9.51200E-01 
9.51200E-01 
9.51200E-01 
9.51200E-01 
9.51200E-01 
9.51200E-01 
O.OOOOOE+OO 
O.OOOOOE+OO 
2.30000E+OO 
O.OOOOOE+OO 
O.OOOOOE+OO 

calculated 
area 

5.45805E+04 
5.45805E+04 
1 .36451E+05 
1 .36451E+05 
8.36127E+04 
8.36127E+04 
1 .61419E+04 
1.61419E+04 
1.61419E+04 
1.61419E+04 
8.36127E+03 
8.36127E+03 
2.17073E+04 
2.09270E+04 
1 .64173E+03 
1.55179E+03 
1.55179E+03 
1.55179E+03 
1.55179E+03 
1.55179E+03 
1.55179E+03 
1.55179E+03 
1 .64173E+03 
1 .25664E+07 
5.45805E+04 
S.45805E+04 
S.4580SE+04 
S.45805E+04 
S.45805E+04 
5 .45805E+04 

eel l 11111t 
a tOIII 

density 
gr&11 

density 

input 
volune 

O.OOOOOE+OO 
O.OOOOOE+OO 
O.OOOOOE+OO 
O.OOOOOE+OO 
O.OOOOOE+OO 
O.OOOOOE+OO 
O.OOOOOE+OO 
O.OOOOOE+OO 
O.OOOOOE+OO 
O.OOOOOE+OO 
O.OOOOOE+OO 
O.OOOOOE+OO 
O.OOOOOE+OO 
O.OOOOOE+OO 
O.OOOOOE+OO 

calculated 
volune 

7.48627E+06 
O.OOOOOE+OO 
O.OOOOOE+OO 
1. 55635E+04 
3.879481:+04 
3.879481:+04 
3.879481:+04 
3.879481:+04 
3.879481:+04 
3.8577SE+04 
7.48627E+06 
7.48627E+06 
2.49542E+06 
O.OOOOOE+OO 
O.OOOOOE+OO 

reason area 
not calculated 

volune IIIIIH 

1 
2 
3 
4 
5 
6 

1 
z 
3 
4 
5 
6 

0 O.OOOOOE+OO O.OOOOOE+OO 7.48627E+06 O.OOOOOE+OO 
1 8.17913E-02 Z.30000E+OO O.OOOOOE+OO O.OOOOOE+OO 
0 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 
2 8.74038E·02 7.82000E+OO 1.5563SE+04 1.21707E+OS 
3s 8.90369E·02 9.51200E·01 3.87948E+04 3.69016E+04 
3a 8.90369E·02 9.51200E·01 3.879481:+04 3.69016E+04 

mass pieces 

O.OOOOOE+OO 
O.OOOOOE+OO 
O.OOOOOE+OO 
1.21707E+05 
3.69016E+04 
3.69016E+04 
3.69016E+04 
3.69016E+04 
3.69016E+04 
3.66950E+04 
O.OOOOOE+OO 
O.OOOOOE+OO 
S.73947E+06 
O.OOOOOE+OO 
O.OOOOOE+OO 

neutron 
pi ecH i1Tp0rtance 

0 1.00000E+OO 
0 1.00000E+OO 
0 1.00000E+OO 
1 1.00000E+OO 
1 1.00000E+OO 
1 1.00000E+OO 

0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
0 
0 
0 
0 
0 
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7 
8 
9 

10 
11 
12 
13 
14 
15 

7 
8 
9 

10 
11 
12 
13 
14 
15 

total 
1surfaces 

surface 

1 1 
2 2 
3 3 
4 4 
s 5 
6 6 
7 7 
8 8 
9 9 

10 10 
11 11 
12 12 
13 13 
14 14 
15 15 
16 16 
17 17 
18 18 
19 19 
20 20 
21 21 
22 22 
23 23 
24 24 
25 25 
26 26 
27 11001 
28 11002 
29 12001 
30 12002 

3s 8.90369E·02 9.51200E·01 3.87948E+04 3.69016£+04 
3s 8.90369E·02 9.51200E·01 3.8794&+04 3.69016£+04 
3s 8.90369E· 02 9.51200E-01 3.8794&+04 3.69016£+04 
3s 8.90369E·02 9.51200E·01 3.85775E+04 3.66950E+04 
0 O.OOOOOE+OO O.OOOOOE+OO 7.46627E+06 O.OOOOOE+OO 
0 O.OOOOOE+OO O.OOOOOE+OO 7. 46627E+06 O.OOOOOE+OO 
1 8.17913E·02 2.30000E+OO 2.49542E+06 5.73947E+06 
0 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 
0 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 

2.S2023E+07 6.0823&+06 

trans type surface coefficients 

px 
px 
PY 
PY 
pl 
pl 
px 
px 
PY 
PY 
pz 
pz 
CZ 

Cl 
pz 
pl 
pl 
pl 
pl 
pl 
p1 
pl 
pl 
so 
px 
px 

1 px 
1 px 
2 px 
2 px 

·8.3820000E+01 
5.3340000E+01 

·1.0668000E+02 
7.6200000E+01 

·7.3660000E+01 
2.2479000E+02 

·6.0960000E+01 
3.0480000E+01 

·6.0960000E+01 
3. 0480000E+01 

·1.2700000E+01 
1.6383000E+02 
2.2860000E+01 
2.2225000E+01 
O.OOOOOOOE+OO 
6.3500000E · 01 
2.5635000E+01 
5.0635000E+01 
7.5635000E+01 
1. 0063500E+02 
1.2563500E+02 
1.5049500E+02 
1.5113000E+02 
1.0000000E+03 

·1.0668000E+02 
3.5052000E+02 
5.3350000E+01 
1. 9051 OOOE+02 
1.9052000E+02 
3.2768000E+02 

terrperatures of the cells. 

time: O. OOOOE+OO 

eel l trrp 1 
2 2.5300E·08 
4 2.5300E·08 
5 2.5300E·08 
6 2.5300E·08 
7 2.5300E·08 
8 2.5300E·08 
9 2.5300E·08 

10 2.5300E·08 
13 2.5300E·08 

3 warnin; messa;es so far. 
ie= 0 lf• 370n ll• 219553 
ie= 0 lf= 370n ll• 219553 

1cross·section tables 

table len;th 

tables fr011 file /p/rrcrYj)/rrrccs 

1001.SOc 
6000.50c 
8016.SOc 

13027.50c 

1153 njoy 
16126 njoy 
23669 njoy 
22891 njoy 

' 

C-30 

1 1. OOOOOE+OO 
1 1.00000E+OO 
1 1.00000E+OO 
1 1.00000E+OO 
0 1.00000E+OO 
0 1.00000E+OO 
0 1. OOOOOE+OO 
0 1. OOOOOE+OO 
0 O.OOOOOE+OO 

print table 70 

print table n 

prfnt table 100 

C 1301) 
C 1306) 
C 1276) 

C 1313) 

79/07/31. 
79/07/31. 

05/14/81 
79/09/08. 



26000.SSc 
94239. 55c 
94240.SOc 

84136 
67551 
42744 
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njoy 
njoy total nu 
njoy total nu 

tables from ti le /p/mcnp/endfSp 

11023.SOc 
14000.SOc 

36270 
48275 

njoy 
njoy 

tables from file /p/mcnp/endfSu 

20000.SOc 26104 njoy 

tables fr0111 file /p/mcnp/tmc:cs 

lwtr.01t 

total 

10193 hydrogen in light water at 300 degrees kelvin 

379112 

warning. neutron energy cutoff is below some cross-section tables. 

use of dynamically allocated storage 

general 
tallies 
bani: 
cross sections 

35255 
0 

5902 
379112 

total 
ie= 0 
ie= 0 

420269 
lf= 219553 llz 420273 
lf= 219553 llz 420273 

..................................................................................... 
di.II? no. 1 on file rU"ltpe nps = 0 Ctll = 0.00 

source distribution written to file srctp cycle • 0 

4 warning messages so far. 
starting mcn..vi. field length ., 0 cpO • 0.02 

IXC602 · Three IXCs 42.00 g/l Pu per cell, full tanlc IIIOdel 

nps X y % eel l surf u V w 

1 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 5.08SE·01 4.733E·01 7.193E·01 
2 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 8.952E·01 ·4.447E·01 ·2.944E·02 
3 O.OOOE+OO O.OOOE+OO 7.SOOE+01 7 0 ·6.184E·01 ·4.495E·01 6.446E-01 
4 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 9.710E·01 ·S.665E·02 ·2.323E·01 
5 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 5.861E·01 1.496E·01 ·7.963E·01 
6 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 -6.489E·02 ·1.626E·01 9.845E·01 
7 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 ·7.068E·02 3.263E·OZ ·9.970E·01 
8 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 ·3.915E·01 4.664E·01 ·7.932E·01 
9 O.OOOE+OO O.OOOE+OO 7.SOOE+01 7 0 ·Z.368E·01 9.21SE·01 ·3.079E·01 

10 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 1.946£·01 ·3.204E·01 9.271E·01 
11 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 ·6.698E·01 ·7.177E·01 ·1.905E·01 
12 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 ·8.398E·01 ·4.129E·01 3.524E·01 
13 O.OOOE+OO O.OOOE+OO 7.SOOE+01 7 o -1.11,e-01 -s.sne-01 4.857E·01 
14 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 ·2.489E·01 ·5.118E·01 ·8.222E·01 
15 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 ·2. 959E·01 2.119E·01 9.314E·01 
16 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 1.39SE·01 ·9.829E·01 1.202E·01 
17 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 6.909E·01 ·7.110E·01 1.307E·01 
18 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 ·6.580E·01 S.320E·01 ·5.329E·01 
19 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 ·9.903E·01 ·1.380E·01 1.353E·02 
20 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 7.462E·01 4.859E·01 ·4.551E·01 
21 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 ·1.977E·01 9.797E-01 3.360E·02 
22 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 ·9.117E·01 -3.647E·01 ·1.891E·01 
23 O.OOOE+OO O.OOOE+OO 7.500E+01 7 0 ·4.287E·01 8.361E·01 ·3.423E·01 

C-31 

C 260) 10/21/82 
C 1399) 02/21/85 

( 1380) 79/09/13. 

1311) 79/06/21. 
1314) 79/06/21. 

( 1320) 79/06/22. 

1001 0 010/22/85 

print table 110 

ti Ille weight energy 

O.OOOE+OO 1.000E+OO 2.209E+OO 
O.OOOE+OO 1.000E+OO 4.904E+OO 
O.OOOE+OO 1.000E+OO 3.809E·01 
O.OOOE+OO 1.000E+OO 1.331E+OO 
O.OOOE+OO 1 .OOOE+OO 1.902E+OO 
O.OOOE+OO 1.000E+OO 4.410E·01 
O.OOOE+OO 1.000E+OO 4. 750E·01 
O.OOOE+OO 1.000E+OO 4.136E+OO 
O.OOOE+OO 1.000E+OO 7.453E·02 
O.OOOE+OO 1 .OOOE+OO 3.128E+OO 
O.OOOE+OO 1.000E+OO 1.014E+OO 
O.OOOE+OO 1.000E+OO 1.39SE+OO 
O.OOOE+OO 1.000E+OO 7.748£-01 
O.OOOE+OO 1.000E+OO 1.101E+OO 
O.OOOE+OO 1.000E+OO 1. 951E+OO 
O.OOOE+OO 1.000E+OO 2.186E+OO 
O.OOOE+OO 1.000E+OO 1.86SE+OO 
O.OOOE+OO 1.000E+OO 1.229E+OO 
O.OOOE+OO 1.000E+OO 1.305E+OO 
O.OOOE+OO 1.000E+OO 1.000E+OO 
O.OOOE+OO 1.000E+OO 3.990E+OO 
O.OOOE+OO 1.000E+OO 2.665E·01 
O.OOOE+OO 1.000E+OO 1.156£+00 
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24 O.OOOE•OO O.OOOE•OO 7.SOOE+01 
25 O.OOOE•OO O.OOOE•OO 7.SOOE•01 
26 O.OOOE•OO O.OOOE•OO 7.SOOE•01 
27 O.OOOE+OO O.OOOE+OO 7.SOOE•01 
28 O.OOOE•OO O.OOOE+OO 7.SOOE•01 
29 O.OOOE•OO O.OOOE+OO 7.SOOE•01 
30 O.OOOE+OO O.OOOE+OO 7.SOOE•01 
31 O.OOOE+OO O.OOOE+OO 7.SOOE+01 
32 O.OOOE+OO O.OOOE+OO 7.SOOE•01 
33 O.OOOE•OO O.OOOE+OO 7.500E•01 
34 O.OOOE•OO O.OOOE+OO 7.500E+01 
35 O.OOOE•OO O.OOOE+OO 7.500E•01 
36 O.OOOE•OO O.OOOE•OO 7.500E+01 
37 O.OOOE•OO O.OOOE•OO 7.500E•01 
38 O.OOOE•OO O.OOOE•OO 7.500E+01 
39 O.OOOE•OO O.OOOE•OO 7.500E•01 
40 O.OOOE+OO O.OOOE+OO 7.500E•01 
41 O.OOOE•OO O.OOOE+OO 7.500E•01 
42 O.OOOE+OO O.OOOE+OO 7.500E•01 
43 O.OOOE+OO O.OOOE+OO 7.500E•01 
44 O.OOOE•OO O.OOOE+OO 7.500E•01 
45 O.OOOE+OO O.OOOE+OO 7.500E+01 
46 O.OOOE•OO O.OOOE•OO 7.500E+01 
47 O.OOOE+OO O.OOOE+OO 7.500E•01 
48 O.OOOE•OO O.OOOE•OO 7.500E+01 
49 O.OOOE•OO O.OOOE+OO 7.500E•01 
50 O.OOOE+OO O.OOOE+OO 7.500E+01 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

0 1.080E·01 3.412E·01 -9.338E·01 O.OOOE•OO 1.000E•OO 2.669E+OO 
0 ·9.111E·01 ·9.012E·03 ·4.122E · 01 O.OOOE•OO 1.000E+OO 2.18SE+OO 
0 ·2.568E·01 ·6.391E·01 ·7.249E·01 0.000E+OO 1.000E+OO 4.225E+OO 
0 ·2.912E·01 8.086E·01 5.113E·01 O.OOOE+OO 1.000E•OO 1.079E+OO 
0 1.4nE•01 ·9.514E·01 2.705E·01 O.OOOE+OO 1.000E•OO 3.4.61E+OO 
0 ·6.135E·01 ·7.64SE·01 ·1.978E·01 O.OOOE+OO 1.000E+OO 1.836E+OO 
0 ·5.702E·01 5.651E·01 ·5.963E·01 O.OOOE+OO 1.000E+OO 4.556E·01 
0 ·6.607E·01 S.373E·01 ·5.242E·01 O.OOOE+OO 1.000E+OO 6.415E·01 
0 ·9.742E·02 ·3.639E·01 ·9.263E·01 O.OOOE+OO 1.000E+OO 2.764E+OO 
0 ·1.965E·01 ·3.14SE·01 ·9.287E·01 O.OOOE+OO 1.000E+OO 2.785E·01 
0 4.097E·01 8.465E·01 ·3.399E·01 O. OOOE+OO 1.000E•OO 9.097E·01 
0 ·4.048E·02 8.831E·01 4.67SE·01 O.OOOE+OO 1.000E+OO 3.360E·01 
0 3.371E·01 ·9.269E·01 ·1.652E·01 O.OOOE+OO 1.000E+OO 6.376E·01 
0 ·1.867E·01 9.756E·01 ·1.155E·01 O.OOOE+OO 1.000E•OO 2.186E•OO 
0 ·2.616E·01 2.336€·01 ·9.365E·01 O.OOOE+OO 1.000E+OO 7.314E·01 
0 9.780E·01 ·7.641E·02 ·1.939E·01 O.OOOE•OO 1.000E+OO 2.997E · 01 
0 2.580E·01 ·7.076E·01 6.578E·01 O.OOOE•OO 1.000E•OO 1.444E+OO 
0 ·3.212E·01 ·7.678E·01 ·5.543E·01 O.OOOE+OO 1.000E•OO 1.914E+OO 
0 5.039E·01 ·1.460E·01 8.513E·01 O.OOOE+OO 1.000E+OO 1.502E+OO 
0 6.080E·01 5.487E·01 5.738E·01 O.OOOE+OO 1.000E+OO 5.971E+OO 
0 ·2.932E·01 9.304E·01 ·2.199E·01 O.OOOE•OO 1.000E+OO 1.827E+OO 
0 ·8.47SE·01 ·3.993E·01 ·3.497E·01 O.OOOE•OO 1.000E+OO 1.928E+OO 
0 1.200E·01 ·9.195E·01 ·3.743E·01 O.OOOE+OO 1.000E+OO 1.351E•OO 
0 7.08SE·01 5.879E·01 3.904E·01 O.OOOE+OO 1.000E•OO 2.288E•OO 
0 4.261E·01 9.046E·01 9.254E·03 O.OOOE+OO 1.000E•OO 1.230E+OO 
0 5.431E·01 4.270E·01 ·7.230E·01 O.OOOE+OO 1.000E+OO 1.433E+OO 
0 ·1.053E·01 ·9.80SE·01 1.658E·01 O.OOOE+OO 1.000E+OO 6.SnE-01 

cycle lc(collision) 1.201696 removal lifetime(abs) 1.4019E•04 source points generated 2422 

cycle 2 lc(collision) 1.113292 removal lifetime(abs) 1.8389E•04 source points generated 940 

cycle 3 lc(collision) 1.042162 removal lifetime(abs) 2.2514E•04 source points generated 926 

cycle 4 lc(collision) 0.963024 removal lifetime(abs) 2.5094E•04 source points generated 892 

cycle 5 k(collision) 0.9T7979 removal lifetime(abs) 2.1080E+04 source points generated 1005 

source distribution written to file srctp cycle= 5 

cycle 6 k(collision) 0.970898 removal lifetime(abs) 2.4879E+04 source points generated 1003 

estimator cycle 7 ave of 2 cycles 
lc(collision) 0.955714 0.963306 0.0079 
k(absorption) 0.936966 0.958118 0.0221 
k(trk length) 0.95m6 0.963495 0.0060 
rem life(col) 2.6000E+04 2.5352E+04 0.0255 
rem life(abs) 2.5458£+04 2.5169E+04 0.0115 
source points generated 936 

source distribution written to file srctp 

estimator cycle 8 ave of 3 cycles 
k(collision) 0.956233 0.960948 0.0052 
k(absorption) 0.961282 0.959173 0.0128 
lc(trk length) 0.953704 0.960232 0.0049 
rem life(col) 2.4508E+04 2.5071E+04 0.0187 
rem life(abs) 2.4848E+04 2.5062E+04 0.0079 
source points generated 1030 

estimator cycle 9 ave of 4 cycles 
k(collision) 0.964331 0.961794 0.0038 
lc(absorption) 0.947349 0.956217 0.0096 
lc(trk length) 0.969380 0.962519 0.0042 
rem life(col) 2.5004E+04 2.5054E+04 0.0132 
rem life(abs) 2.5052E+04 2.5059E+04 0.0056 
source points generated 998 

source distribution written to file srctp 

corrbination 
lc(col/abs) 
k(abs/tlc ln) 
le( tic ln/col) 

l ife(col/abs) 

cycle • 7 

cOllbination 
lc(col/abs) 
lc(abs/tlc ln) 
kCtlc ln/col) 

l ife(c:ol/abs) 

corrbination 
lc(col/abs) 
lc(abs/tlc ln) 
lc(tlc ln/col) 
lc(col/abs/tlc ln) 
life(col/abs) 

cycle• 9 

si""le average 
0.000000 0.0000 
0.000000 0.0000 
0.000000 0.0000 

O.OOOOE+OO 0.0000 

si""le average 
0.960060 0.0087 
0.959702 0.0082 
0.960590 0.0050 

2.5066£+04 0.0133 

si""le average 
0.959005 0.0062 
0.959368 0.0058 
0.962156 0.0039 
0.960176 0.0050 

2.5057E+04 0.0094 

corrbined average 
0.000000 0.0000 
0.000000 0.0000 
0.000000 0.0000 

O.OOOOE+OO 0.0000 

corrbined average 
0.961588 0.0058 
0.960399 0.0065 
0.960025 0.0070 

2.5055E+04 0.0015 

conbined average 
0.962881 0.0044 
0.962166 0.0052 
0.961801 0.0046 
0.964665 0.0039 

2.5063E+04 0.0010 

corr 
0.0000 
0.0000 
0.0000 

0.0000 

corr 
0.8367 
0.6507 
0.9603 

0.9970 

corr 
0.6945 
0.3219 
0.9003 

0.9965 

estimator 
k(collision) 
k(absorption) 

cycle 10 ave of 5 cycles conblnation 
lc(col/abs) 
lc(abs/tlc ln) 

si"'4'le average 
0.958616 0.0048 
0.958893 0.0045 

corrbined average corr 
0.934285 
0.979834 

0.956292 0.0065 
0.960940 0.0089 

C-32 

0.958023 0.0053 ·0.2314 
0.958483 0.0050 ·0.3574 
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k(trl:: l ength) 0.934156 0.956846 0.0068 I::( ti:: ln/col) 0.956569 0.0066 0.956018 0.0074 0.9TT8 
rem life(col) 2.5572E+04 2.515&+04 0.0110 l::(col/abs/tl:: ln) 0. 958026 0. 0045 0.959435 0.0063 
rem life(abs) 2.5533E+04 2.5154E+04 0.0057 life(col/abs) 2.5156E+04 0.0083 2.5151E+04 0.0041 0.9426 
sou, ce points generated 892 

estimator cycle 11 ave of 6 cycles coo-bination siff\'.)le average coo-bined average corr 
k(col l i s ion) 0.951090 0.955425 0. 0054 l::(col/abs) 0.961358 0.0049 0.958747 0.0046 -0.2827 
k(absorption) 0.999046 0.967291 0.0097 l::(abs/tlc ln) 0.961592 0.0046 0.959401 0.0044 -0.3795 
k(trl:: l ength) 0.951131 0.955894 0.0056 I::( tic ln/col) 0.955659 0.0055 0.955167 0.0060 0.9784 
rem life(col) 2.4087E+04 2.4979E+04 0.0115 lc(col/abs/tlc ln) 0.959537 0.0040 0.959828 0.0059 
rem life(abs) 2.4420E+04 2.5032E+04 0.0068 life(col/abs) 2.5005E+04 0.0091 2.5085E+04 0.0046 0.9595 
source points generated 1044 

source distribution written to file srctp cycle = 11 

estimator cycle 12 ave of 7 cycles coo-bi nation s hr~le average coo-bined average corr 
l::(col l is ion) 0.984142 0.959528 0.0062 lc(col/abs) 0.963290 0.0046 0.962417 0.0048 -0 . 2255 
k(absorption) 0.965626 0.967053 0.0082 lc(abs/tlc ln) 0.963164 0.0042 0.962181 0.0044 -0.3220 
k(trl:: l ength) 0.979559 0.959274 0.0059 lc(tlc ln/col) 0.959401 0.0060 0.959085 0.0064 0.9804 
rem li f e(col) 2.4566E+04 2.4920E+04 0.0101 lc(col/abs/tlc ln) 0.961952 0.0042 0.962055 0.0045 
rem life(abs) 2.4672E+04 2.4980E+04 0.0061 l ife(col/abs) 2.4950E+04 0.0080 2.5043E+04 0.0043 0.9574 
source points generated 1038 

estimator cycle 13 ave of 8 cycles coo-bi nation siff\'.)le average cOll'bined average corr 
k(col l is ion) 0.945307 0.957750 0.0057 lc(col/abs) 0.962942 0.0040 0.961942 0.0042 -0.2610 
k(absorption) 0.975694 0.968133 0.0072 lc(abs/tlc ln) 0.962782 0.0037 0.961660 0.0038 -0.3522 
k( t rl:: length) 0.944517 o.957430 o_.0055 k(tl:: ln/col) 0.957590 0.0056 0.957228 0.0059 0.9823 
rem life(col) 2.1113E+04 2.4444E+04 0.0214 lc(col/abs/tlc ln) 0.961104 0.0037 0.961531 0.0040 
rem l i f e(abs) 2.0936E+04 2.4475E+04 0.0214 l ife(col/abs) 2.4460E+04 0.0213 2.4460E+04 0.0230 0.9807 
source points generated 940 

source distr i bution written to file srctp cycle " 13 

est imator cycle 14 ave of 9 cycles coo-bi nation siff\'.)le average coo-bined average corr 
k Cc o l l i s ion) 1.000790 0.962532 0.0071 lc(col/abs) 0.967136 0.0056 0,966848 0.0060 0. 1964 
k(absorption) 1.000600 0.971741 0.0073 lc(abs/tlc ln) 0.967151 0.0056 0.966967 0.0060 0.1726 
k(trl:: length) 1.003620 0.962562 0.0072 lc(tlc ln/col) 0.962547 0.0071 0.962522 0.0075 0.9900 
rem life(col) 2.3980E+04 2.4393E+04 0.0190 lc(col/abs/tlc ln) 0.965612 0.0057 0.966909 0.0068 
rem l i fe(abs) 2.3941E+04 2.4415E+04 0.0190 l ife(col/abs) 2.4404E+04 0.0189 2.4403E+04 0.0203 0.9809 
source points generated 1110 

estimator cycle 15 ave of 10 cycles conbination siq>le average conbined average corr 
lc(collision) 0.976276 0.963907 0.0065 l::(col/abs) 0.968853 0.0053 0.968360 0.0056 0.2501 
l::(absorption) 0.992324 0.973799 0.0069 l::(abs/tl:: ln) 0.968641 0.0052 0.968174 0.0055 o.zon 
l::(trl:: length) 0.971762 0. 963482 0. 0065 lc(tlc ln/col) 0.963694 0.0064 0.963747 0.0068 0.9876 
rem l i fe(col) 2.4149E+04 2.43681::+04 0.0171 lc(col/abs/tl:: ln) 0.967063 0.0053 0.968142 0.0064 
rem life(abs) 2.4497E+04 2.4424E+04 0.0170 l i fe(col/abs) 2.4396E+04 0.0169 2.4396E+-04 0.0180 0.9778 
source points generated 981 

source distribution written to file srctp cycle• 15 

estimator cycle 16 ave of 11 cycles conbination siff\'.)le average . conbfned average corr 
k(collision) 0.910820 o.959081 o.oon k(col/abs) 0.965584 0.0059 0.967206 0.0062 0.3594 
lc(absorption) 0.954975 0.972088 0.0065 lc(abs/tlc ln) 0.965392 0.0058 0.966969 0.0061 0.3280 
1::(trl:: length) 0.910841 o.958696 o.oon lc(tlc ln/col) o.958889 o.oon 0.958842 0.0081 0.9928 
rem life(col) 2.3499E+04 2.4289E+04 0.0158 lc(col/abs/tlc ln) 0.963288 0.0062 0.966960 0.0071 
rem life(abs) 2.3431E+04 2.4333E+04 0.0159 l i fe(col/abs) 2.4311E+04 0.0158 2.4305E+04 0.0166 0.9785 
source points generated 949 

estimator cycle 17 ave of 12 cycles conbination sfq>le avera51e conbined average corr 
k(collision) 0.991835 0.961810 0.0076 lc(col/aba) 0.965611 0.0054 0.966228 0.0056 0.1446 
k(absorption) 0.939985 0.969413 0.0065 lc(abs/tlc ln) 0.965750 0.0053 0.966437 0.0055 0.0767 
k(trk length) 0.999393 0,962088 0.0079 lc(tlc lntcol) 0.961949 0.0077 0.961457 0.0078 0.9907 
rem life(col) 2.4947E+04 2.4344E+04 0.0146 lc(col/abs/tlc ln) 0.964437 0.0058 0.967179 0.0060 
rem life(abs) 2.4720E+04 2.4366E+04 0.0145 life(col/abs) 2.4355E+04 0.0145 2.4356£+04 0,0152 0.9768 
source points generated 1078 

source distribution written to file srctp cycle • 17 

est imator cycle 18 ave of 13 cycles conbination siq>le average conbined average corr 
k(collision) 1.006806 0.965271 0.0078 lc(col/abs) 0.967897 0.0055 0.968676 0.0055 0.2119 
k(absorption) 0.983853 0.970523 0.0061 lc(abs/tlc ln) 0.968053 0.0054 0.968815 0.0055 0.1513 
k(trk length) 1.007525 0.965583 0.0081 lc(tlc ln/col) 0.965427 0.0079 0.964836 0.0080 0.9925 
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rem life(col) 2.4392E+04 2.4348E+04 0.0134 lc(col/abs/tlc ln) 0.967126 0.0060 0.969614 0.0058 
rem life(abs) 2.3952E+04 2.4334E+04 0.0135 life(col/abs) 2.4341E+04 0.0133 2.4341E+04 0.0139 0.9710 

source points generated 1045 

estimator cycle 19 ave of 14 cycles coobination sirrple average coobined average corr 
k(collision) 0.954250 0.964484 0.0073 lc(col/abs) 0.966217 0.0053 0.966549 0.0055 0.2382 

lc(absorption) 0.934496 0.967950 0.0063 lc(abs/tlc ln) 0.966250 0.0054 0.966627 0.0055 0.1958 
k(trk length) o. 951123 0.964550 0.0075 lt(tlc In/col) 0.964517 0.0074 0.964383 0.0074 0.9922 
rem life(col) 2.2644E+04 2.4226E+04 0.0135 lc(col/abs/tlc ln) 0.965661 0.0058 0.966659 0.0058 
rem l ife(abs) 2.2455E+04 2.4200E+04 0.0137 l ife(col/abs) 2.4213E+04 0.0135 2.4222E+04 0.0140 0.9748 

source points generated 1011 

source distribution written to file srctp cycle= 19 

estimator cycle 20 ave of 15 cycles coobination sirrple average cOll'bined average corr 
k(collision) 0.963229 0.964400 0.0068 lc(col/abs) 0.966400 0.0050 o.966m 0.0051 0.2364 
k(absorption) 0.974684 0.968399 0.0059 lt(abs/tlc ln) 0.966278 0.0050 0.966742 0.0051 0.1903 
k(trk length) 0.958661 0.964158 0.0070 lt(tlt In/col) 0.964279 0.0069 0.964736 0.0069 0.9912 
rem life(col) 2.5490E+04 2.4310E+04 0.0130 k(col/abs/tlc ln) 0.965652 0.0054 0.966740 0.0053 
rem life(abs) 2.5535E+04 2.4289E+04 0.0132 I ife(col/abs) 2.4299E+04 0.0130 2.4309E+04 0.0134 0.9767 

source points generated 971 

estimator cycle 21 ave of 16 cycles coobination sirrple average coobined average corr 
k(collision) 0.950611 0.963539 0.0064 k(col/abs) 0.965758 0.0047 0.966196 0.0048 0.2444 
k(absorption) 0.961644 0.967977 0.0055 lc(abs/tlc ln) 0.965698 0.0047 0.966211 0.0048 0.1975 
lt(trlc length) 0.952346 0.963419 0.0066 lc(tlc ln/col) 0.963479 0.0065 0.963683 0.0066 0. 9911 
rem life(col) 2.6133E+04 2.4424E+04 0.0129 lt(col/abs/tlc ln) 0.964978 0.0051 0.966247 0.0050 
rem life(abs) 2.5952E+04 2.4393E+04 0.0130 l i fe(col/abs) 2.440&+04 0.0129 2.4413E+04 0.0134 0.9788 
source points generated 1016 

source distribution written to file srctp cycle • 21 

estimator cycle 22 ave of 17 cycles coobination sirrple average coobined average corr 
k(collision) 0.950001 0.962742 0.0061 lc(col/abs) 0.964942 0.0045 0.965373 0.0046 0.2612 
k(absorption) 0.953770 0.967141 0.0052 lc(abs/tlc ln) 0. 964 762 0. 0045 0.965315 0.0046 0.2200 
k(trlc length) 0.945814 0.962384 0.0063 lc(tlc In/col) 0. 962563 0. 0062 0. 963237 0. 0062 0.9907 
rem life(col) 2.5069E+04 2.4462E+04 0.0122 lc(col/abs/tlt ln) 0.964089 0.0049 0. 965325 0. 0048 
rem life(abs) 2.4924E+04 2.4424E+04 0.0123 I ife(col/abs) 2.4443E+04 0.0122 2.4447£+04 0.0126 0.9788 
source points generated 1071 

estimator cycle 23 ave of 18 cycles coobination siirple average cOll'bined average corr 
k(collision) 0.890877 0.958750 0.0071 lc(col/abs) 0.962465 0.0050 0.964198 0.0048 0.3231 
k(absorption) 0.949835 0.966180 0.0050 lc(abs/tlc In) 0.962230 0.0050 0.964151 0.0048 0.2902 
lt(trlc length) 0.888529 0.958281 0.0074 le( tic In/col) 0.958515 o.oon 0.959703 0.0071 0.9938 
rem life(col) 2.5114E+04 2.4498E+04 0.0116 lc(col/abs/tlc ln) 0.961070 0.0056 0.964143 0.0051 
rem life(abs) 2.5181E+04 2.4466E+04 0.0117 I ife(col/abs) 2.4482E+04 0.0116 2.4487£+04 0.0119 0.9790 
source points generated 913 

source distribution written to file srctp cycle" 23 

estimator cycle 24 ave of 19 cycles coobination siirple average coobined average corr 
k(collision) 1.020395 0.961994 0.0075 lc(col/abs) o.9633n 0.0048 0.963979 0.0046 o. 1427 
k(absorption) 0.939018 0.964750 0.0050 le( abs/tic l n) 0.963104 0.0048 0. 963851 0. 0045 0.1230 
k(trlc length) 1.018653 0.961458 0.0077 lc(tlc ln/col) o.961n6 0.0076 0.962877 0.0076 0.9948 
re111 life(col) 2.4340E+04 2.4490E+04 0.0110 lc(col/abs/tlc ln) 0.962734 0.0055 0.963851 0. 0048 
re111 life(abs) 2.3807£+04 2.4431E+04 0.0112 l ife(col/abs) 2.4461E+04 0.0110 2.4477E+04 0.0113 0.9745 
source points generated 1078 

estimator cycle 25 ave of 20 cycles ccat>ination aiirpl• average cori>ined average corr 
lc(collision) 0.967109 0.962250 0.0071 lc(col/abs) 0.963410 0.0046 0.963920 0.0043 0.1410 
lc(absorption) 0.961143 0.964570 0.0048 k(abs/tlc In) 0.963158 0.0046 0.963797 0.0043 0.1212 
lc(trlc length) o.96no3 0.961745 0.0073 le( tic . ln/col) o.961998 o.oon o.963087 o.oon 0.9948 
rem life(col) 2.4628E+04 2.4497E+04 0.0104 k(col/abs/tlc In) 0.962855 0.0052 0.963797 0.0045 
rem life(abs) 2.4473E+04 2.4433E+04 0.0106 l ife(col/abs) 2.4465E+04 0.0104 2.4483E+04 0.0107 0.9744 
source points generated 926 

source distribution written to file srctp cycle• 25 

estimator cycle 26 ave of 21 cycles coobination siirple average conbined average corr 
lc(col l is ion) 0.962462 0.962260 0.0068 k(col/abs) 0.962147 0.0045 0.962115 0.0045 0.1211 
lc(absorption) 0.911338 0.962035 0.0052 lc(abs/tlc In) 0.961867 0.0046 0.961918 0.0045 0.1083 
lc(trlc length) 0.960755 0.961698 0.0069 lt(tlc In/col) 0.961979 0.0069 0.963185 0.0068 0.9948 
rem life(col) 2.6917E+04 2.4612E+04 0.0109 lt(col/abs/tlc In) 0.961998 0.0051 0.962199 0.0047 
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rem life(abs) 2.6757E+04 2.4544E+04 0.0110 l ife(col/abs) 2.4578E+04 0.0109 
source points generated 1059 

estimator cycle 27 ave of 22 cycles conbination silll)le average 
lc(col l is ion) 0.914746 0.960100 0.0069 lc(col/abs) 0.961698 0.0043 
le( absorption) 0.989779 0.963296 0.0052 lc(abs/tlc ln) 0.961335 0.0044 
lc(trlc length) 0.910567 0.959374 0.0071 lc(tk ln/col) 0.959737 0.0070 
rem life(col) 2.3190E+04 2.4548E+04 0.0108 lc(col/abs/tlc ln) 0.960923 0.0050 
rem l ife(abs) 2.3413E+04 2.4492E+04 0.0107 l i fe(col/abs) 2.4520E+04 0.0107 
source points generated 956 

source distribution written to file srctp cycle,. 27 

************************************************************ .... *********** 
dUll) no. 2 on file runtpe nps = 28274 

estimator cycle 28 ave of 23 cycles 
lc(collision) 0.984371 
lc(absorption) 0.963525 
lc(trlc length) 0.991055 
rem life(col) 2.4292E+04 
rem life(abs) 2.4390E+04 
source points generated 1100 

0.961156 0.0066 
0.963306 0.0049 
0.960751 0.0069 

2.4536E+04 0.0103 
2.4488E+04 0.0102 

est imator 
lc(col l is ion) 
lc(absorption) 
lc(trlc length) 
rem life(col) 
rem l ife(abs) 

cycle 29 ave of 24 cycles 
0.976085 
0.986344 
0.969505 

2.3414E+04 
2.3568E+04 

source points generated 991 

0.961778 0.0064 
0.964266 0.0048 
0.961116 0.0066 

2.4490E+04 0.0101 
2.4450E+04 0.0100 

source distribution written to file srctp 

estimator 
lc(col l is ion) 
lc(absorption) 
lc(trlc length) 
rem life(col) 
rem l ife(abs) 

cycle 30 
0.914353 
0.935379 
0.909364 

2.6294E+04 
2.6415E+04 

source points generated 

ave of 25 cycles 
0.959881 0.0064 
0.963110 0.0048 
0.959046 0.0067 

2.4562E+04 0.0101 
2.4528E+04 0.0100 

936 

estimator cycle 31 ave of 26 cycles 
lc(collision) 0.943993 0.959270 0.0062 
lc(absorption) 0.959073 0.962955 0.0046 
lc(trk length) 0.940238 0.958323 0.0065 
rem life(col) 2.5TT6E+04 2.4609E+04 0.0098 
rem l ife(abs) 2.6026E+04 2.4586E+04 0. 0099 
source points generated 1012 

source distribution written to file srctp 

estimator 
lc(col l is ion) 
lc(absorption) 
lc(trlc length) 
rem l ife(col) 
rem life(abs) 
source points 

cycle 32 ave of 27 cycles 
0.921571 
0.969113 
0.919570 

2.6175E+04 
2.6631E+04 

generated 1001 

0.957873 0.0062 
0.963183 0.0044 
0.956887 0.0064 

2.4667E+04 0.0097 
2.4662E+04 0.0100 

estimator cycle 33 ave of 28 cycles 
lc(collision) 0.948411 
lc(absorption) 0.949147 
lc(trlc length) 0.948903 
rem life(col) 2.6717E+04 
rem life(abs) 2.6744E+04 
source points generated 1031 

0.957535 0.0060 
0.962682 0.0043 
0.956602 0.0062 

2.4740E+04 0.0098 
2.4736E+04 0.0101 

source distribution written to file srctp 

estimator cycle 34 ave of 29 cycles 
lc(collision) 0.964596 0.95TT79 0.0058 

Ctlll : 15.37 

coot>ination 
lc(col/abs) 
lc(abs/tlc ln) 
lc(tlc In/col) 
lc(col/abs/tlc ln) 
l ife(col/abs) 

conbination 
lc(col/abs) 
lc(abs/tlc ln) 
lc(tk ln/col) 
lc(col/abs/tk ln) 
l ife(col/abs) 

cycle "' 29 

conbi nation 
k(col/abs) 
lc(abs/tlc ln) 
lcCtk ln/col) 
lc(col/abs/tlc ln) 
l i fe(col/abs) 

conbination 
lc(col/abs) 
lc(abs/tk ln) 
lc(tk In/col) 
lc(col/abs/tk In) 
life(col/abs) 

cycle• 31 

conbination 
k(col/abs) 
lc(abs/tlc In) 
le( tk In/col) 
k(col/abs/tk ln) 
l ife(col/abs) 

conbination 
lc(col/abs) 
lc(abs/tlc ln) 
lc(tk ln/col) 
lc(col/abs/tlc ln) 
l i fe(col/abs) 

cycle• 33 

conbination 
k(col/abc) 

C-35 

si,rple average 
0.962231 0.0042 
0.962029 0.0043 
0.960954 0.0068 
0.961738 0.0048 

2.4512E+04 0.0102 

si,rple average 
0.963022 0.0041 
0.962691 0.0041 
0.961447 0.0065 
0.962387 0.0047 

2.4470E+04 0.0100 

si,rple average 
0.961495 0.0042 
0.961078 0.0043 
0.959463 0.0066 
0.960679 0.0048 

2.4545E+04 0.0100 

siq:,le average 
0.961112 0.0041 
0.960639 0.0042 
0.958796 0.0064 
0.960182 0.0047 

2.4597E+04 0.0098 

siq:,le average 
0.960528 0.0040 
0.960035 0.0041 
0.957380 0.0063 
0.959315 0.0046 

2.4664E+04 0.0098 

siq:,l• average 
0.960109 0.0039 
0.959642 0.0039 
0.957069 0.0061 
0.958940 0.0044 

2.4738E+04 0.0099 

siq:,le average 
0.959927 0.0037 

2.4585E+04 0.0112 

coobined average 
0.962147 0.0043 
0.961931 0.0043 
0.961781 0.0068 
0.962237 0.0045 

2.4511E+04 0.0110 

coobined average 
0.962547 0.0041 
0.962443 0.0041 
0.962167 0.0065 
0.962666 0.0042 

2.4504E+04 0.0105 

conbined average 
0.963375 0.0040 
0.963178 0.0040 
0.963042 0.0063 
0.963311 0.0042 

2.4457E+04 0.0102 

conbined average 
0.962019 0.0041 
0.961803 0.0042 
0.961897 0.0063 
0.962263 0.0043 

2.4542E+04 0.0102 

coot>ined average 
o.961n1 0.0040 
0.961482 0.0040 
0.961628 0.0061 
0.962045 0.0042 

2.4600E+04 0.0100 

cOll'bined average 
0.961462 0.0039 
0.961243 0.0039 
0.960435 0.0060 
o.961m 0.0041 

2.4667E+04 0.0099 

cOll'bined average 
0.961005 0.0037 
0.960796 0.0038 
0.959907 0.0058 
0.961254 0.0040 

2.4740£+04 0.0100 

0.9787 

corr 
0.0274 
0.0115 
0.9952 

0.9785 

corr 
0.0274 
0.0116 
0.9944 

0.9781 

corr 
0.0476 
0.0232 
0.9935 

0.9783 

corr 
o. 1208 
0.1020 
0.9940 

0.9799 

corr 
0.1237 
0.1054 
0.9940 

0.9798 

corr 
0.1074 
0.0898 
0.9943 

0.9790 

corr 
0.1136 
0.0949 
0.9943 

0.9609 

cod:lined average corr 
0.960647 0.0036 0.1056 
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lc(absorption) 0.945104 0.962076 0.0042 k(abs/tk In) 0.959499 0.0038 0.960444 0.0036 0.0853 

k(trlc length) 0.965856 0.956921 0.0060 kC tk In/col) 0.957350 0.0059 0.959966 0. 0056 0.9942 

rem li fe(col) 2.2275E+04 2.4655E+04 0.0101 lc(col/abs/tk In) 0. 958925 0.0043 0.960848 0.0038 
rem life(abs) 2.2198E+04 2.4649E+04 0. 0104 life(col/abs) 2. 4652E+04 0.0102 2.4656E+04 0.0103 0.9831 

source po ints generated 987 

est ima tor cycle 35 ave of 30 cycles coobination sirrple average coobined average corr 

lc(col l is ion) 0.883609 0. 955307 0. 0061 lc(col/abs) 0.958891 0.0038 0.960332 0.0035 0.0524 

lc(absorption) 0.974067 o. 962475 0. 0041 k(abs/tlc In) o.9584n 0.0038 0.960168 0.0036 0. 0365 

lc(trlc l ength) 0.883334 0.954468 0.0064 k(tlc In/col) 0.954887 0.0062 0.957339 0.0060 o. 9951 

rem l if e(col) 2.5022E+04 2.4667E+04 0. 0098 k(col/abs/tk ln) 0.957417 0.0044 0.960411 0.0037 
rem l ife(abs) 2.5921E+04 2.4691E+04 0.0101 life(col/abs) 2.4679E+04 0.0099 2.4660E+04 0.0099 0.9763 

source points generated 870 

source distr ibution written to file srctp cycle = 35 

est imator cycle 36 ave of 31 cycles coobination sirrple average coobined average corr 

lc(col l is ion) 0.966455 0. 955666 0.0060 k(col/abs) 0.958766 0.0037 0.959970 0.0034 0.04.16 

lc(absorption) 0.943570 0.961866 0. 0040 lc(abs/tk In) 0.958281 0.0037 0.959754 0.0035 0.0298 
lc(trlc length) 0.961555 0.954697 0.0061 lc(tk In/col) 0.955182 0.0060 0.957791 0.0059 0.9948 

rem life(col) 2.4132E+04 2.4650E+04 0. 0095 lc(col/abs/tk ln) 0.957410 0.0043 0.9601TT 0. 0037 
rem l i fe(abs) 2.4361E+04 2.4680E+04 0.0098 l ife(col/abs) 2.4665E+04 0.0096 2.4643E+04 0.0096 0.9759 

source points generated 1106 

est imator· cycle 37 ave of 32 cycles coobination sirrple average coobined average corr 

k(col l is ion) 0.9TT080 0.956335 0.0058 k(col/abs) 0.958814 0.0035 0.959750 0. 0033 0.0225 

k(absorption) 0.943533 0.961293 0.0039 k(abs/tk In) 0.958363 0.0036 0.959535 0.0034 0.0097 

lc(trlc length) 0. 978231 0.955433 0.0060 1:(tk In/col) 0.955884 0.0059 0.958401 0.0057 0.9948 

rem l i fe(col) 2.5281E+04 2.4669E+04 0.0092 l:(col/abs/tl: In) 0.957687 0.0042 0.959930 0.0035 
rem lif e(abs) 2.4936E+04 2.4688E+04 0.0095 l i fe(col/abs) 2.4679E+04 0.0093 2.4667E+04 0.0094 0.9746 

source points generated 1031 

source distr i bution written to file srctp cycle • 37 

est imator cycle 38 ave of 33 cycles coobination s irrple average carbined average corr 

k(c oll ision) o.96o9n 0.956476 0. 0056 k(col/abs) 0. 959364 0. 0035 0.960375 0.0033 0.0284 

lc(absor ption) 0.992969 0.962253 0.0039 k(abs/tl: In) 0.958912 0.0035 0.960161 0.0033 0.0157 

lc(trlc length) 0.960011 0.955571 0. 0058 lc(tl: In/col) 0.956024 0.0057 0.958545 0.0055 0.9948 

rem li f e(col) 2.3113E+04 2.4622E+04 0.0091 l:(col/abs/tl: In) 0.958100 0.0040 0.960582 0. 0035 
rem l i fe(abs) 2.3143E+04 2.4641E+04 0.0094 l ife(col/abs) 2.4632E+04 0.0092 2.4620E+04 0.0093 0.9757 

source points generated 975 

estimator cycle 39 ave of 34 cycles carbination siq,le average corrbined average corr 

k(col l is ion) 0.941697 0. 956041 0.0055 l:(col/abs) 0.959474 0.0034 0.960621 0.0032 0.0133 

k(absorption) 0.984529 0. 962908 0. 0039 l:(abs/tk In) 0.958965 0.0034 0.960378 0.0032 -0.0024 
lc(trk length) 0.936930 0.955023 0.0057 l:Ctk In/col) 0.955532 0.0056 0.958431 0.0054 0.9947 
rem life(col) 2.2458E+04 2.4559E+04 0.0093 k(col/abs/tk In) 0.957991 0.0039 o.960m 0.0034 
rem I ife(abs) 2.2575E+04 2.4581E+04 0.0095 life(col/abs) 2.4570E+04 0.0093 2.4557E+04 0.0094 o.9m 

source points generated 947 

source distribution written to file srctp cycle • 39 

estimator cycle 40 ave of 35 cycles corrbiNtion siq,le average corrbined average corr 
lc(col l is ion) 0.947978 0. 955811 0.0053 k(col/abs) 0.959168 0.0033 0.960280 0.0032 0.0179 
l:Cabsorption) 0.949491 0.962524 0.0038 l:(abs/tl: ln) 0.958840 0.0033 0.960141 0. 0032 -0.0051 
lc(trlc length) 0.959688 0.955156 0.0055 k(tk In/col) 0.955484 0.0054 0.956768 0.0053 0.9922 
rem life(col) 2.40nE+04 2.4545E+04 0.0090 k(col/abs/tk In) 0.957831 0.0038 0.960204 0.0033 
rem I ife(abs) 2.3500E+04 2.4550E+04 0.0093 life(col/abs) 2.4547E+04 0.0091 2.4544E+04 0.0091 0.9748 
source points generated 1026 

estimator cycle 41 ave of 36 cycles corrbiNtion sirrple average carbined average corr 
lc(col l is ion) 0.995963 0.956926 0.0053 k(col/abs) 0.959637 0.0032 0.960582 0.0031 0.0065 
k(absorption) 0.956138 0.962347 0.0037 k(abs/tk In) 0.959206 0.0033 0.960344 0.0031 -0.0138 
lc(trk length) 0. 987887 0.956065 0.0054 kCtk In/col) 0.956496 0.0054 0. 957643 0.0053 0.9915 
rem life(col) 2.3092E+04 2.4505E+04 0.0089 k(col/abs/tk In) 0.958446 0.0038 0.960375 0.0032 
rem l ife(abs) 2.3269E+04 2.4514E+04 0.0092 I ife(col/abs) 2.4509E+04 0.0090 2.4504E+04 0.0091 o. 9752 
source points generated 1074 

source distribution written to file srctp cycle ,. 41 

estimator cycle 42 ave of 37 cycles coobination sirrple average corrbined average corr 
k(col l is ion) 0.923622 0.956026 0.0052 k(col/abs) 0.959315 0.0032 0.960487 0.0030 -0.0071 
k(absorption) 0.971879 0.962605 0.0036 kCabs/tk In) 0.958820 0.0032 0.960229 0.0030 -0.0284 
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lc(trlc length) 0.917938 0.955035 0.0054 lc(tlc ln/col) 0.955530 0.0053 0.957076 0.0053 0.9916 
rem life(col) 2.3404E+04 2.4475E+04 0.0088 lc(col/abs/tlc ln) 0.957889 0.0037 0.960286 0.0031 
rem life(abs) 2.3644E+04 2.4491E+04 0.0090 l ife(col/abs) 2.4483E+04 0.0088 2.4475E+04 0.0089 0.9751 
source points generated 940 

estimator cycle 43 ave of 38 cycles cooi:>ination si~le average cooi:>ined average corr 
lc(col l is ion) 0.936915 0.955523 0.0051 lc(col/abs) 0.959213 0.0031 0.960520 0.0029 ·0.0161 
lc(absorption) 0.973937 0.962903 0.0035 lc(abs/tlc ln) 0.958761 0.0031 0.960292 0.0029 ·0.0355 
lc(trlc length) 0.939262 0.954620 0.0053 k( tk ln/col) 0.955071 0.0052 o.9563n 0.0052 0.9914 
rem life(col) 2.48nE+04 2.4485E+04 0.0086 lc(col/abs/tk ln) 0.957682 0.0036 0.960353 0.0031 
rem life(abs) 2.473&+04 2.4497E+04 0.0088 l i fe(col/abs) 2.4491E+04 0.0086 2.44861:+04 0.0087 0.9749 
source points generated 1042 

source distribution written to file srctp cycle ,. 43 

estimator cycle 44 ave of 39 cycles cooi:>i nation si~le average coobined average corr 
lc(col l is ion) o.a5n91 0.953004 0.0057 lc(col/abs) 0.957374 0.0036 0.959450 0.0033 0.1418 
le (absorption) 0.91TT08 0.961744 0.0036 lc(abs/tlc ln) 0.956919 0.0036 0.959256 0.0033 0.1227 
lc(trlc length) 0.856134 0.952095 0.0058 lc(tk In/col) 0.952549 0.0057 0.953895 0.0057 0.9932 
rem life(col) 2.5224E+04 2.4504E+04 0.0084 lc(col/abs/tk ln) 0.955614 0.0041 0.959226 0.0035 
rem l i fe(abs) 2.5517E+04 2.4523E+04 0.0086 I ife(col/abs) 2.4514E+04 0.0084 2.4504E+04 0.0085 0.9747 
source points generated 942 

estimator cycle 45 ave of 40 cycles cooi:>ination si~le average coobined average corr 
lc(collision) 0.957184 0.953109 0.0055 k(col/abs) 0.956708 0.0035 0.958104 0.0034 0.1228 
lc(absorption) 0.904235 0.960306 0.0038 · k(abs/tk ln) 0.956208 0.0036 0.957861 0.0034 0.1118 
lc(trlc length) o.952n4 0.952110 0.0056 lc(tk In/col) 0.952610 0.0056 0.954045 0.0056 0.9931 
rem I ife(col) 2.4901E+04 2.4514E+04 0.0082 lc(col/abs/tlc In) .0.955175 0.0041 0.958102 0.0036 
rem life(abs) 2.4-497E+04 2.4523E+04 0.0084 t ife(col/abs) 2.451&+04 0.0082 2.4514E+04 0.0083 0.9733 
source points generated 1088 

source distribution written to file srctp cycle• 45 

est imator. cycle 46 ave of 41 cycles cooi:>i nation si~le average coobined average corr 
lc(col tis ion) 0.966302 0.953431 0.0054 k(col/abs) o.9566n 0.0035 0.957907 0.0033 0. 1150 
k(absorption) 0.944196 0.959913 0.0038 k(abs/tk ln) 0.956169 0.0035 0.957652 0.0033 0.1044 
k(trlc length) 0.964988 0.952424 0.0055 k(tk In/col) 0.952928 0.0054 0.954367 0.0054 0.9931 
rem life(col) 2.6615E+04 2.4565E+04 0.0082 k(col/abs/tlc ln) 0.955256 0.0040 0.957912 0.0035 
rem l ife(abs) 2.6213E+04 2.4564E+04 0.0083 l ife(col/abs) 2.4565E+04 0.0082 2.4565E+04 0.0083 0.9733 
source points generated 1053 

estimator cycle 47 ave of 42 cycles carbination siff1:)le average ccxrbined average corr 
k(collision) 0.958915 0.953561 0.0053 lc(col/abs) 0.957037 0.0034 0.958317 0.0032 0.11n 
lc(absorption) 0.9850TT 0.960513 0.0037 k(abs/tk ln) 0.956551 0.0034 0.958075 0.0033 0.1083 
lc(trk length) 0.959365 0.952590 0.0054 k(tk ln/col) 0.953075 0.0053 0.954474 0.0053 0.9931 
rem life(col) 2.6530E+04 2.4612E+04 0.0082 k(col/abs/tk ln) 0.955554 0.0039 0.958368 0.0034 
rem l ife(abs) 2.5955E+04 2.4597E+04 0.0082 I ife(col/abs) 2.4605E+04 0.0082 2.4605E+04 0.0083 o.9no 
source points generated 987 

source distribution written to file srctp cycle• 47 

estimator cycle 48 ave of 43 cycles ccxrbination siff1:)le average coobined average corr 
k(collision) 1 .004410 0.954744 0.0053 k(col/ebs) 0.957941 0.0034 0.959207 0.0033 o. 1540 
lc(absorption) 0.987453 0.961139 0.0037 lc(abs/tk In) 0.957488 0.0035 0.959001 0.0033 0.1461 
lc(trk length) 1.006196 0.953836 0.0054 lc(tlc ln/col) 0.954290 0.0053 0.955781 0.0053 0.9935 
rem life(col) 2.3041E+04 2.4576E+04 0.0082 k(col/abs/tlc In) 0.956573 0.0039 0.959358 0.0034 
rem life(abs) 2.2980E+04 2.4559E+04 0.0082 life(col/abs) 2.4568E+04 0.0081 2.4568E+04 0.0082 o.9n9 
source points generated 1016 

estimator cycle 49 ave of 44 cycles carbination siff1:)le average ccxrbined average corr 
lc(col l is ion) 0.938952 0.954385 0.0052 lc(col/abs) 0.957595 0.0034 0.958867 0.0032 0.1598 
lc(absorption) 0.946449 0.960805 0.0036 k(abs/tlc In) 0.957147 0.0034 0.958664 0.0032 0.1516 
lc(trlc length) 0.938529 0.953488 0.0053 lc(tlc In/col) 0.953937 0.0052 0.955399 0.0052 0.9935 
rem life(col) 2.4043E+04 2.4564E+04 0.0080 lc(col/abs/tlc In) 0.956226 0.0039 0.959007 0.0034 
rem I ife(abs) 2.3719E+04 2.4540E+04 0.0080 life(col/abs) 2.4552E+04 0.0080 2.4553E+04 0.0081 o.9n5 
source points generated 898 

source distribution written to file srctp cycle• 49 

estimator cycle so ave of 45 cycles carbil\ation siff1:)le average cooblned average corr 
lc(col l is ion) 0.954418 0.954386 0.0051 lc(col/abs) 0.957591 0.0033 0.958861 0.0031 0.1598 
lc(absorption) 0.960426 0.960797 0.0035 lc(abs/tlc ln) 0.957185 0.0034 0.958684 0.0032 0.1516 
lc(trk length) 0.95n93 0.953573 0.0052 lc(tlc In/col) 0.953979 0.0051 0.955285 0.0051 0.9933 
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rem life(col) 2.6140E+04 2.4599E+04 0.0079 k(col/abs/tk ln) 0.956252 0.0038 0.958983 0.0033 
rem life(abs) 2.5509E+04 2.4562E+04 0.0079 life(col/abs) 2.4580E+04 0.0079 2.4576E+04 0.0080 0.9707 
source points generated 1047 

source distribution written to file srctp 
1problem surmary 

cycle" 

run terminated when 50 kcode cycles were done. 

so 

IXC602 - Three IXCs 42.00 g/l Pu per cell, full tank model 
0 
neutron creation tracks weight energy neutron loss 

(per source particle) 
tracks 

source 51283 9.7498E-01 2.1133E+OO escape 730 
energy cutoff 0 
time cutoff 0 

weight window 0 o. 0. weight window 0 
cell irrportance 0 o. o. eel l i rrportance 0 
weight cutoff 0 7.4601E-02 3.0908E-05 weight cutoff 50553 
energy irrportance 0 o. o. energy irrportance 0 
dxtran 0 o. 0. dxtran 0 
forced collisions 0 o. o. forced collisions 0 
exp. transform 0 0. o. exp. transfor111 0 
upscattering 0 0. 4.3891E-07 downscattering 0 

capture 0 
(n,xn) 0 o. o. loss to (n,xn) 0 
fission 0 o. o. loss to fission 0 

total 51283 1.0496E+OO 2.1133E+OO total 51283 

nurber of neutrons banked 0 
1. OOOOE+OO 
1 .1576E+02 

5936.358 
1.0000E+OO 0.0006 

average lifetime, shakes 
neutron tracks per source particle 
neutron collisions per source particle 

escape 
capture 

3. 1146E+05 
2.2019E+04 

total neutron collisions 
net 111Jltiplication 

capture or escape 2.4118E+04 
any termination 2.9273E+04 

COITp.Jter time so far in this rLn 
COITp.Jter time in mcrLn 

28.29 11inutes 
28.27 11inutes 

1.8138E+03 
74513343 

rna.xi11U11 nuiber ever in bank 
bank overflows to back~ file 
field length source particles per minute 

random nl.ll'bers generated 1110st randonl nurbers used was 

range of S81ll)led source weights= 4.1288E·01 to 1.1494E+OO 
1neutron activity in each cell 

cell 

1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 

10 10 
11 11 
12 12 
13 13 
14 14 

total 

tracks 
entering 

0 
57503 
60856 
40276 

7549 
16763 
30851 
31852 
19220 
8443 

0 
0 

10068 
730 

284111 
1neutron weight balance 

cell entering 

1 1 O.OOOOE+OO 
2 2 7.8531E-01 
3 3 8.5943E-01 
4 4 6.1551E-01 
5 5 6.5330E-02 

population collisions collisions 
* weight 

(per history) 

0 
15974 
15974 
17494 
4895 

,om 
19909 
20629 
12334 
5494 

0 
0 

2903 
730 

127108 
in each eel l 

source 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.0000E+00 
6.0939E-02 

0 
1749137 

0 
38603 

254824 
578689 

1112173 
1170995 
688660 
284735 

0 
0 

58542 
0 

5936.358 

O.OOOOE+OO 
1.9248E+01 
O.OOOOE+OO 
5.0630E-01 
3.5822E+OO 
8.3121E+00 
1.5440E+01 
1 .6394E+01 
9.8696E+OO 
4.0559E+00 
O.OOOOE+00 
0.0000E+OO 
5.2533E-01 
O.OOOOE+OO 

7.7934E+01 
external events 

energy time 
cutoff cutoff 

O.OOOOE+OO O.OOOOE+OO 
O.OOOOE+OO O.OOOOE+OO 
O.OOOOE+OO O.OOOOE+OO 
0.0000E+00 0.0000E+00 
O.OOOOE+00 O.OOOOE+00 

nuiber 
weighted 
energy 

O.OOOOE+OO 
4.8845E-05 
1 .3734E-04 
2.6787E·04 
1.6619E-04 
1.6639E-04 
1. 7035E-04 
1.6794E-04 
1.6324E-04 
1 .6221E-04 
O.OOOOE+OO 
O.OOOOE+OO 
1. 7000E-05 
4.4995E-05 

exiting 

-7. 7'534E-02 
-4.7802E·01 
-8.5943E-01 
-5.7'544E-01 
-8.1565E-02 

C-38 

flux 
weighted 
energy 

O.OOOOE+OO 
2.1403E-01 
4.2016E-01 
6.0659E-01 
5.3964E-01 
5.4215E-01 
5.4798E-01 
5.4217E-01 
5.33nE-01 
5.2401E-01 
O.OOOOE+OO 
O.OOOOE+OO 
9.2495E-02 
2.4702E-01 

total 

-7.7'534E-02 
3.0n9E-01 
0.0000E+OO 
4.0063E-02 
4.4704E-02 

03/09/93 17:46:44 
probid = 03/09/93 15:16:42 

weight energy 
(per source particle) 

7.0718E-03 1.8121E·03 
o. o. 
0. o. 
o. 0. 
0. o. 
7.4197E-02 8.3043E-05 
o. o. 
o. o. 
o. o. 
o. o. 
o. 2.0869E+OO 
6.4101E·01 2.3375E-02 
o. o. 
3.2731E·01 1.1627E·03 
1 .0496E+OO 2. 1133E+OO 

cutoffs 
tco 1 .0000+120 
eco O.OOOOE+OO 
wc1 -5.0000E-01 
wc2 -2.SOOOE-01 

0 
0 
0 

10761 in history 11203 

print table 126 

average average 
track weight track mfp 
(relative) (cm) 

O.OOOOE+OO O.OOOOE+OO 
5.9699£-01 2.0988£+00 
7.0708E-01 O.OOOOE+OO 
7.6409E-01 2.5392E+OO 
8.1505E-01 1 .5950E+OO 
8.ZnOE-01 1 .5950E+OO 
7.9690E-01 1 .6126E+OO 
8.0436E-01 1.6024E+OO 
8.2654E-01 1.5841E+00 
8.2247E-01 1.5765E+OO 
O.OOOOE+OO O.OOOOE+OO 
0.0000E+OO 0.0000E+00 
4. 7'576E-01 1.8581E+00 
4~9657E-01 O.OOOOE+OO 

print table 130 



6 
7 
8 
9 

10 
11 
12 
13 
14 

6 
7 
8 
9 

10 
11 
12 
13 
14 

1.5024E·01 
2.4724E · 01 
2.6566E·01 
1. 7007E · 01 
7.6005E·02 
O.OOOOE+OO 
O.OOOOE+OO 
1.0395E·01 
7.0718E·03 

1.3757E·01 
2.7232E·01 
2. 7395E·01 
1 .6328E·01 
6.6921E·02 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
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O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

O.OOOOE•OO ·1.8269E·01 
O.OOOOE+OO ·3.2496E·01 
O.OOOOE•OO ·3.3429E·01 
O.OOOOE•OO · 2.1096E·01 
O.OOOOE+OO ·9.1726E·02 
O.OOOOE+OO · 3.1250E·02 
O.OOOOE+OO ·1.7901E·04 
O.OOOOE+OO ·9.7757E·02 
O.OOOOE•OO ·7.0718E·03 

1.0512E· 01 
1.9460E·01 
2.0532E· 01 
1.2238E·01 
5. 1200E·02 

·3.1250E·02 
· 1.7901E·04 
6.1936E·03 
O.OOOOE+OO 

total 3.3458E+OO 9.7498E·01 O.OOOOE+OO O.OOOOE+OO ·3.3529E+OO 9.6791E·01 
print table 130 

total 

1neutron weight balance in each cell · • variance reduction evef'ltS 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

eel l 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

weight 
window 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

eel l 
irrportance 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.0000E+OO 
O.OOOOE•OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

we ight 
cuto·ff 

O.OOOOE+OO 
·1.0786E·04 

O.OOOOE+OO 
2.3731E · 04 
5.6725E·05 

·7.9681E·05 
1.61.63E·04 

·6.8140E·05 
·5.5093E·05 
·5 .3648E·05 

O.OOOOE+OO 
O.OOOOE+OO 
3. 0961.E · 04 
O.OOOOE+OO 

energy 
irrportance 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O. OOOOE•OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE•OO 
O.OOOOE+OO 
O.OOOOE•OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE•OO 
O.OOOOE+OO 
O.OOOOE+OO 

dxtran 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

forced exponential 
collision transfon11 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O. OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

O.OOOOE+OO 
·1.0786E·04 

O.OOOOE+OO 
2.3731E·04 
5.6725E·OS 

·7.9681E·05 
1.6463E·04 

·6.8140E·05 
·5.5093E·05 
·5 .364&·05 

O.OOOOE+OO 
0.0000E+OO 
3.0964E·04 
O.OOOOE+OO 

total O.OOOOE+OO O.OOOOE+OO 4.0389E·04 0.0000E+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 4.0389E·04 
print table 130 1neutron weight balance in each cell phys ical evef'lts 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

eel l 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

(n,xn) 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

fission 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

capture 

O.OOOOE+OO 
· 1.9822E·01 

O.OOOOE+OO 
·4.0300E·02 
·2.4743E·02 
·5.7446€·02 
·1 .0609E·01 
· 1.1236E·01 
·6.7408E·OZ 
·2.7933E·02 

O.OOOOE+OO 
O.OOOOE+OO 

·6.5032E·03 
O.OOOOE+OO 

loss to 
(n,xn) 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

loss to 
fission 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

· 2.0018E·02 
·4. 7591E·02 
·8.8668E·02 
·9.2896E-02 
·5.4921E·OZ 
·2.3213E·OZ 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

total 

O.OOOOE+OO 
·1.9822E· 01 

O.OOOOE+OO 
·4.0300E·02 
·4.4761E·02 
·1.0504E·01 
·1.9476E·01 
·2.0526E·01 
·1.2233E·01 
·5.1146E·OZ 

O.OOOOE+OO 
O.OOOOE+OO 

·6.5032E·03 
O.OOOOE+OO 

total O. OOOOE+OO O.OOOOE+OO ·6.4101E·01 O.OOOOE+OO ·3.2731E·01 ·9.6831E·01 
1neutron activity of each nuclide in each cell, per source particle print table 140 

eel l nucl ides atOID total 
collisions 

collisions weight lost weight loss weight gain 

2 z 

4 4 

5 5 

13027.SOc 
20000.50c 
26000.55c 
1001.50c 
8016.50c 

14000.SOc 
11023.SOc 

6000.50c 
26000.SSc 

1001.SOc 
6000.50c 
8016.50c 

94239.55c 

fraction 

Z.1339E·OZ 
1.8591E·02 
4.2453E·03 
1.6803E·01 
5.6324E·01 
Z.0319E·01 
Z.1361E·02 

4.4858E·02 
9.5514E·01 

5.4856E·01 
3.5369E·01 
9.7445E·02 
Z.9036E·04 

9558 
14844 
12817 

1054678 
520233 
114074 
22933 

749 
37854 

226761 
20906 

4B94 
2189 

• weight to capture to fission by (n,xn) 

1.1996E·01 
1.6768E·01 
1 .3816E·01 
1.1216E+01 
S.9671E+OO 
1.3536E+OO 
2.8532E·01 

1.0356E·OZ 
4. 9595E·01 

3.1540E+OO 
3.2178E·01 
7.6069E·OZ 
4.9504E·OZ 

C-39 

7.9077E·03 
1.3578E·02 
1.7377E·02 
8. 7749E·02 
1.4578E·03 
S.2096E·02 
1.8054E·02 

2.4060E·06 
4.0298E·OZ 

1.4749E·02 
1 .2933E·04 
5.23SOE·05 
8.6602E·03 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

O.OOOOE+OO 
O.OOOOE+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
Z.0018E·02 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

O.OOOOE+OO 
O.OOOOE+OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
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94240.50c 1.8533E· 05 74 1. 2021.E-03 1.1517E·03 2.6859E· 07 O.OOOOE+OO 

6 6 1001 . 50c 5. 4856E-01 514932 7.3231E+OO 3.4119E·02 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3. 5369E·01 47355 7.4002E·01 2. 9399E·04 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7445E · 02 11191 1. TTOI.E-01 1.2784E·04 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.9036E·04 5056 1.1644E· 01 2.0590E·02 4.7582E·02 O.OOOOE+OO 
94240.50c 1.8533E·05 155 2. 5064E·03 2.3153E·03 8.9417E·06 O.OOOOE+OO 

7 7 1001 .50c 5.4856E· 01 988181 1.3586E+01 6.3106E·02 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 92451 1.3918E+OO 5.3644E-04 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7445E·02 21493 3.2867E·01 2.5007E·04 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.9036E·04 9753 2. 1614E· 01 3.7885E·02 8.8666E-02 O.OOOOE+OO 
94240.50c 1.8533E·05 295 4.5438E -03 4.3162E·03 2.6371E·06 O.OOOOE+OO 

8 8 1001.50c 5.4856E·01 1041202 1.4432E+01 6.7189E·02 O.OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 96756 1.4736E+OO 5 .5018E· 04 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7445E·02 22597 3.4850E·01 2.3744E·04 O.OOOOE+OO O.OOOOE+OO 

94239 . 55c 2. 9036E·04 10135 2.2791E·01 3.9896E · 02 9.2886E·02 O. OOOOE+OO 
94240 . SOc 1.8533E·05 305 4.8193E·03 4.4885E·03 9.8764E·06 O.OOOOE+OO 

9 9 1001.50c 5.4856E·01 612945 8.6958E+OO 4.0642E·02 O.OOOOE+OO O. OOOOE+OO 
6000.SOc 3.5369E·01 56626 8.8376E-01 3.4887E·04 O. OOOOE+OO O.OOOOE+OO 
8016.SOc 9.7445E·02 13028 2. 0713E·01 1 .3571E·04 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.9036E·04 5881 1.3575E·01 2.3574E · 02 5.4912E·02 O.OOOOE+OO 
94240.50c 1.8533E·05 180 2.9321E·03 2.7077E·03 9. 1283E·06 O.OOOOE+OO 

10 10 1001.50c 5.4856E· 01 253353 3.5729E+OO 1 .6620E·02 O. OOOOE+OO O.OOOOE+OO 
6000.50c 3.5369E·01 232TT 3.6043E· 01 1.3480E-04 O.OOOOE+OO O.OOOOE+OO 
8016.50c 9.7445E· 02 5533 8.7604E·02 7.2587E·05 O.OOOOE+OO O.OOOOE+OO 

94239.55c 2.9036E · 04 2494 5.6630E·02 9.9494E·03 2.3213E·02 O.OOOOE+OO 
94240.50c 1.8533E· 05 78 1.2173E·03 1.1559E·03 2.2011E·07 O.OOOOE+OO 

13 13 13027.50c 2.1339E · 02 280 2.8119E · 03 2.8216E·04 O.OOOOE+OO O.OOOOE+OO 
20000.50c 1.8591E·02 492 4.4360E·03 4.3997E-04 O.OOOOE+OO O.OOOOE+OO 
26000.55c 4. 2453E · 03 418 3.8129E·03 5.5633E·04 O.OOOOE+OO O.OOOOE+OO 
1001.50c 1.6803E· 01 36301 3.1973E·01 2.8760E·03 O. OOOOE+OO O.OOOOE+OO 
8016.50c 5.6324E·01 16796 1.5427E·01 1.3912E·05 O.OOOOE+OO O.OOOOE+OO 

14000.50c 2.0319E·01 3532 3.3193E·02 1.6750E·03 O.OOOOE+OO O. OOOOE+OO 
11023.50c 2.1361E·02 723 7.0732E · 03 6.5975E·04 O.OOOOE+OO O.OOOOE+OO 

total 5936358 7.8259E+01 6.4101E·01 3.2731E·01 O.OOOOE+OO 

total over all cells for each ~Lide 

1001.50c 4n8353 6.2299E+01 3.2705E·01 O.OOOOE+OO O.OOOOE+OO 
6000.50c 338120 5. 1818E+OO 1.9960E·03 O.OOOOE+OO O.OOOOE+OO 
8016.50c 615765 7.3464E+OO 2.3478E·03 O.OOOOE+OO O.OOOOE+OO 

11023.50c 23656 2.9239E·01 1 .8713E-02 O.OOOOE+OO O.OOOOE+OO 
13027.50c 9838 1.2277E·01 8. 11l99E· 03 O.OOOOE+OO O.OOOOE+OO 
14000.50c 117606 1 .3868E+OO 5.3TT1E-02 O.OOOOE+OO O.OOOOE+OO 
20000.50c 15336 1.7212E·01 1.4018E·02 O.OOOOE+OO O.OOOOE+OO 
26000.55c 51089 6.3792E·01 5.8231E·02 O.OOOOE+OO O.OOOOE+OO 
94239.55c 35508 8.0237E-01 1.4055E-01 3.2nae-01 O.OOOOE+OO 
94240.SOc 1087 1. 7221E·02 1.6135E·02 3. 1one-05 O.OOOOE+OO 

***************************** .. ***** ... *********************************** 
dUll) no. 3 on file r~tpe nps • 51283 ctia • 28.27 

4 warning messages so far. 

run terminated when 50 kcode cyeles were done. 

mc:np version 4.2 3/5/91 03/09/93 17:46:44 probid • 03/09/93 15:16:42 
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CHECKLIST FOR INDEPENDENT REVIEW 

Document Reviewed: wHC.-SD-Nf?.-<:__S[£- OJ/ 
Author: 

Yes No 

r><J. [ ] 

rxJ [ ] 

01 [ ] 

t><J [ ] 

[><:l [ ] 

l)<] [ ] 

P<I [ ] 

Ex:] [ ] 

[)<] [ ] 

L\J [ ] 

[X] [ ] 

. l\] [ ] 

!X;I [ ] 

[XJ [ ] 

[X] [ ] 

~] [ ] 

[;<J [ ] 

IX] [ ] 

[ ] [ ] 

[ ] [ ] 

Reviewed 

N/A 

[ ] 

[ ] 

[ ] 

[ ] 

[ ] 

[ ] 

[ ] 

[ ] 

[ ] 

[ ] 

[ ] 

[ ] 

[ ] 

[ ] 

[ ] 

[ ] 

[ ] 

[ ] 

!XJ 
[ ] 

Problem cocrpletely defined. 

Necessary assurptions explicitly stated and supported. 

C01TpJter codes and data f i les docunented. 

Data checked for consistency with original source information as applicable. 

Mathematical derivations checked inc luding dimensional consistency of results. 

Models appropriate and used with in range of validity or use outside range of 
established val idity justified. 

Hand calculat ions checked for errors. 

Code ru, stre~'llS correct ard consistent with analysis docunentation. 

Code output consistent with input and with results reported in analysis 
docunentation. 

Acceptability limits on analytical results applicable and supported. Limits checked 
against sources. 

Safety margins consistent with good engineering practices • 

Conclusions consistent with analytical results and applicable limits. 

Results and conclusions address all points required in the probleni statement. 

Have all reasonable accidents been considere-<17 

Has low density water (steani) been evaluated as a moderator? 

Is the fuel and other hardware corrposition correct? 

Are the cases considered conservative? Too conservative? 

Do the COl!pJter models ade-q.Jately reflect the actual geometry? Have cross sectional 
cuts of the geometry been 111&d~ and do they show the desired geometry? 

Has the analysis been reviewed by Safety? This may not be required in a preliminary 
design. 

Has the reviewer coa-pleted the Criticality Safety Course for Managers and Engineers? 

Date cocrpleted l SA~ tut /")C)_3 

by:&~~,?J~ 
NOTE: Any hand calculations, notes, or surrnaries generated as part of this review should be signed, dated, 

and attached to this checklist. Materials should be labeled and recorded so that it is intelligible 
to a technically-qualified third party. 
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